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JOURNAL 

OF THE ROYAL STATISTICAL SOCIETY 

PART h 1933. 


First Meeting op Session 1932-33, 15th November, 1932 

Professor Major Greenwood said that since the last Meeting 
the Society had lost one of its most distinguished Fellows, who- 
had been present at and taken part in the discussion at the last 
meeting of the Society: he referred to Sir Bernard Mallet. The 
Council had passed a resolution expressing the deep sense of loss 
the Society felt at his death, and a copy of this resolution had 
been forwarded to the relatives. 

Lord Meston said he felt sure that it was in accordance with 
the wish of all Fellows that this resolution should have been sent. 

Statistics in India. 

The Inaugural Address of the President, the Rt. Hon. Lord 
Meston op Agra and Dunottar, K.C.S.I., LL.D. Delivered 
TO THE Royal Statistical Society, November 15th, 1932. 

When an ignorant amateur is introduced into a learned and highly 
specialized Society, the only contribution which he can safely bring 
is something that has hitherto been outside their purview, in the hope 
that, under the screen of novelty, his ignorance may for the moment 
escape detection. In the case of your Society, that ignoble door of 
escape is closed ; for the range of your interests is so wide and so 
profound that it would be vain to search even Africa for aliquid 
novi. Hence, when your retiring President brought me your 
courteous invitation to be his successor, and explained that a 
presidential address to the Society would be among my duties, 1 
could only stammer feebly that I knew nothing about statistics. 
To this Sir Josiah soothingly replied.: “Perhaps not; but there 
must be something which you know something about; why not try 
India? ” 

: VOL. XOVI. PART 1. 
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The suggestion lay dormant for some time ; because India and 
statistics hardly form a natural association of ideas, a less statistically- 
minded country than India being hard to imagine. Then came a 
cheering message from Mr. Macrosty. Your Society, he assured me, 
had a warm corner in its heart for India. Apart from other better- 
known men from the East who had served it in the interval, it had 
had, as one of its founders, that redoubtable Indian soldier and 
administrator, Colonel Sykes, one of the very last Chairmen of the 
old East India Company, who actually occupied your presidential 
chair in the year in which I was born. This touched a chord in my 
memory; for my father was an enthusiastic supporter of Colonel 
Sykes, when the latter sat in the House of Commons as Member for 
the City of Aberdeen ; and he used to tell me, as a small boy, tales 
of Sykes’ prowess on the hustings, where apparently he trounced 
political opponents as lustily as he handled statistical backsliders in 
this Society. 

Hero then, though in a somewhat roundabout way, was en- 
couragement to venture to talk to you this evening about India, 
some of its reactions to statistics in the past and some of its recent 
developments in the organizing of statistical material. The common 
people of India are, it may be repeated, anything but statisticians 
by nature. About such a vital matter as the rent he pays for his 
land, the ordinary villager is often as vague as he is on the subject of 
his age. Ask a young peasant how old he is, and he will, as likely 
as not, reply “ Twenty or thirty ” ; ask his mother her age, and the 
old lady will hazard ‘‘ Forty or fifty while the grandfather will 
invert the order and probably tell you that he is “ a hundred or eighty.” 
If you are riding down the countryside and try to get a passing rustic 
to tell you how far you are from your next camp, he will give you 
“ Eight or ten miles,” and the chances are that you will find it 
fifteen. In the matter of time, the popular conception of accuracy 
is sufficiently served by saying, for example, that a thing happened 
“ in the third watch,” that is, at any hour in the afternoon or early 
evening. A witness in court will tell you, with much show of exacti- 
tude, that he caught a burglar “ when three gharis of the night had 
gone ’’ ; but nobody knows exactly what a gliari is, and the best 
available definition is that it represents the time which a man of 
temperate habits and in good health takes over 360 respirations. 
This vagueness about the ordinary measures of life is inherent in the 
Hindu method of handling phenomena. 

It is this Hindu method that forms what one may call the first 
stage of statistical development, or perhaps more correctly the pre- 
development stage. It is characterized by an intense interest in 
figures as emblems, coupled with much indifference as to the relations 
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between the figures and facts. Figures were used constantly as 
expressions of emphasis, or as substitutes for abstractions; often 
in the latter case deliberately, in order to reach the intelligence and 
strike the imagination of the common people. You remember 
Macaulay’s gibe at Indian history, “ abounding with kings 30 feet 
high and reigns 30,000 years long.” It has given ofience to Indian 
patriots, but it is far from an exaggeration. Let us dip into one of the 
Sanskrit classics, taking at random the Matsya Purana. It has a 
chapter on geography, where the seven zones of the world are 
described in considerable statistical detail. Take one of the seven, 
Jambudvipa, the region which includes the sub-continent of India, 
and was presumably best known to the old annalist. Its dimensions 
aix) given in yojanas ; and a yojana, according to Benfey’s Sanskrit 
dictionary, is a lineal measure of five or nine miles, a typical example 
of the liberty of choice in such matters. If we adopt the more 
modest length of five miles, then the diameter of Jambudvipa is 
given as 500,000 miles, while its chief mountain, Meru, measures 
120,000 miles in girth. Its great river, Gandaki, is 160,000 miles in 
length, and after this it is not surprising to learn that ‘‘ the ladies 
of that place are beautiful as the lotus,” and that the inhabitants 
of the region live up to 10,000 years. 

Hero you have a delightful example of the fascination of pure 
globular figures in the Hindu mind. Sometimes their sheer amplitude 
seems to be the attraction; at other times there is a sudden zeal 
for imaginary exactitude. The life of Brahma, for example, is 
described as being 107 years and 8 months ; but as each of Brahma’s 
days is equal to ten thousand solar years in length, his allotted span 
is about 3^7 millions of our years. On this point, however, the 
classic authorities are at variance ; for one school of cosmographers 
argue that one day of Brahma is equal to 4320 x 100^ of our years. 
The divergence seems to have caused no discomfort, or even con- 
troversy, in the ancient Hindu world. They had many other 
statistical problems to divert their thoughts. In the same Purana 
from which I have been quoting, there is a chapter on the reward of 
penances performed at Prayag, the modern Allahabad. At that city, 
where the sacred streams of the Ganges and Jumna unite, rewards 
are available to the faithful in accordance with a regular schedule. 
The pilgrim who allows himself to be swung head downwards over a 
fire (and you still can see them doing it) goes after death for one 
hundred thousand years to Heaven. He who adopts the milder 
course of sitting under the blazing noonday sun with four other 
fires burning round liim, goes to Heaven for as many years as there 
are hairs on his body. He who merely bathes during a lupar eclipse 
goes to the Moon for sixty thousand years, and is then reborn a rich 
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man. We drop into bathos when the pil^ijrim chooses a less auspicious 
day for dipping in the sacred streams, but even then he earns the 
reward of being exempt for ever after from having to pay his debts. 

A curious sidelight is thrown on the traditional Hindu respect 
for pure figures by the fact that, in Sanskrit and at least some of the 
modern vernaculars derived from it, there is a separate word for each 
number from unity to loo. They do not speak, for example, of 
ninety-one, or of four score and eleven, but give the figure a dis- 
tinctive name of its own. Similarly, when we get beyond i,ooo in 
the powers of ten, we in English have only three terms in ordinary 
use — the million, the billion and the trillion — and it is only the first 
of these that means the same thing in all the countries which use it. 
Sanskrit, however, has a clear and separate word, sometimes enriched 
by an alternative, for each power of ten up to the twenty-first. 

You must forgive this pot-pourri of instances of the triumph of 
numbers over statistics. They are cited merely as indicative of the 
absence of any statistical sense, just as there was a striking absence 
of all historical sense, in the ancient Hindu philosophy. In some 
ways it was a rational sequel to the Hindu theories of life and eternity ; 
at the same time, it was a curious concomitant of the marvellous 
skill of Hindu mathematicians in calculating, with the primitive 
material at their command, such phenomena as the revolution of the 
earth on its axis, the occurrence of eclipses, and other advanced 
astronomical formula?. 

The second stage of India’s statistical development comes with 
the advent of Mohammedan rule. The Moslems were as interested 
in history as the Hindus were negligent of it, and as appreciative 
(according to their lights) of exact statistics as the llindus were 
indifferent to them. Much of this you can of course trace back, 
through the Arab doctors, to Greek influences. With their essentially 
practical minds, the Moslems transferred the field of Indian research 
from eternity to time, and from the heavens (which the Hindu 
astronomers had searched with remarkable results) to the earth. 
It was literally the earth which led to India’s real statistical awaken- 
ing. For both the military power which secured the Moslem invaders 
in their occupation of the country, and the splendours of the Imperial 
Court at Delhi, were based upon the taxation of agriculture. Thus 
it was that the tenures of the land, its output and its taxable capacity, 
became the material for an elaborate statistical system of which we 
still reap the benefit. 

The classic for this stage of development is the Ain-i-Akbari, or 
Institutes of the Emperor Akbar. Compiled in Persian by his vazir, 
Abul Fazl, towards the end of the sixteenth century, it is an extra- 
ordinary jumble of information, which Moreland is no doubt right in 
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describing as a collection of official papers contributed by the 
various administrative departments, edited by Abul Fazl, and con- 
taining occasional matter from his pen.” It begins, for example, 
with a disquisition on the specific gravity of metals, the methods of 
refining and coining them, which could have been put together only 
by an expert from one of the many Mogul Mints. There follows a 
long list of recipes for the Emperor’s favourite dishes, obviously 
contributed by a cordon bleu in the Palace kitchen. After this, 
however, we have an invaluable schedule of current prices, a mine of 
information for those who study the fluctuation in values during the 
last three and a half centuries. Some of its readers must have 
found the schedule almost embarrassingly rich. It embraces 44 
varieties of food grains, 18 sorts of vegetables, 19 kinds of meat and 
game, 15 spices beside salt, 34 types of pickles, over 100 fruits and 
pot herbs, 33 perfumes, 122 manufactured cloths, 77 different weapons 
and pieces of armour, and a great variety of building material. Does 
this fire any of us with the ambition to prepare an index-number for 
Akbar’s reign ? 

The real inter(\st of the Ain, apart from its archeoological value, 
lies in Part III, entitled Kegulations for the Kevenue Department, 
and in the later chapter, where the revenue assessment of the whole 
empire is catalogued. Although new forms of revenue are now 
prominent in the budget of British India, the land still remains one 
of the chief sources of the State’s income. The methods of assessing 
that income constitute a long and honourable chapter in the history 
of British rule ; and Akbar’s experience in devising just methods of 
assessment can never lose its interest for the British administrator. 
Old Abul Fazl takes us into his workshop and shows us how he did it. 
He certainly began at the beginning ; for His Majesty first, says the 
historian, set to work to determine an era. Our Christian era is now 
so exclusively established over a great part of the modern world that 
we are apt to forget how real a difficulty was the multiplicity of eras 
in the older world. Akbar solved that difficulty by inventing one of 
his own, with a strictly solar year, which, parenthetically, was after- 
wards rejected by the stricter Moslems as being heretical. Having 
got his time basis, Akbar came to the area basis ; he invented also a 
yard measure of his own, equal to 41 fingers, and a square measure 
to correspond, consisting of 3,600 such square yards. His next step 
was to have an estimate made of the average yield, per unit of area, 
of each standard crop ; and one-third of this was declared to be the 
share of the crop which theoretically belonged to the State. 

What followed is set out in the series of elaborate tables which 
are printed at the end of the first volume of Gladwin’s translation. 
They profess to record the rates of revenue (or land tax) imposed on 
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each crop, in each province of the Empire, from the sixth to the 
twenty-fourth year of Akbar’s reign or era. The interpretation of 
these tables, obscure and much disputed, has recently been settled by 
Moreland’s brilliant analysis in his Agrarian System of Moslem India, 
and it is of consuming interest to see how Akbar and his experts 
groped their way from the mediaeval to the modern system, all within 
one generation. The mediaeval method was simply for the Crown to 
take one-sixth of the gross produce. How this was collected and 
stored and disposed of, and how the cash proceeds were remitt(*d to 
the Treasury, would be a tale of oppression and incompetence and 
roguery such as never has been toh^ and never will be told. The 
manner in which Akbar began his reforms in the sixth year of his 
reign was to assume a standard output for the different staple pro- 
ducts, and to value it at fixed cash rates varying with each crop, but 
otherwise uniform for the Empire as a whole. With an enormous 
Empire, tardy means of communication, and an immense difficulty in 
getting through the barriers of red tape at the centre, it took a long 
time for mistakes to be admitted and rectified. In this case, it was 
only a few years before experts showed that the system was far too 
rigid ; and gradually the uniform schedule' of valuations for the staple 
crops was replaced by local schedules applicable to different parts of 
each province. The fatal flaw, however, remained that the output 
of each crop-unit of area was assumed to be constant throughout the 
vastly different tracts of country, with every possible grade of 
fertility, in the Empire. 

Towards remedying this defect, and in the period from the 
fifteenth to the twenty-fourth year of Akbar’s reign, the rigidity of 
the assumed output was relaxed, and the crop-dues of the State were 
fixed separately by local areas (known as parganas) which were more 
or less homogeneous subdivisions of each province. It was just as if 
the actual yield of wheat per acre, to take an example, had become a 
standard figure fixed by counties instead of for England and Wales 
as a whole. The assessments were then, as Moreland puts it, based 
on local schedules, containing two variables in each case — a crop-due 
and a price — instead of fixed crop-dues commuted at varying prices. 
This in time broke down because of the evil of centralization which 
lurked in it. The price schedules, it would appear, required the 
sanction of the central government before they could be applied, and 
if the Emperor happened to be engaged in some far-distant campaign 
or progress, the sanction might be delayed until the utmost con- 
fusion arose between the collectors and the unhappy taxpayers, the 
peasantry. For this, the Emperor himself discovered the corrective. 
The periodical price schedules were abolished, and the assessment on 
each crop was made in cash, on the basis probably of some average 
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of actual cash payments in the past ; and when made, it was stereo* 
t3rped for ten years. Certainty was thus introduced into the system, 
and its effect was, to quote Moreland again, ‘‘ to transfer from the 
State to the peasantry the benefit and the burden of fluctuations in 
prices resulting from seasonable variations or other causes.” 

From this solution our present system of assessing the land 
revenue of India derives in almost apostolic succession. What is 
even more important is that it was the seed of our present system of 
land records, one of the most elaborate and valuable statistical 
schemes in the world, and a source of legitimate pride to all who had 
ever been associated with it. To this aspect of the matter I shall 
revert in a moment. Meanwhile a very brief diversion is permissible 
to the second great table of statistics in the Ain. This is no less than 
a catalogue of the fifteen Viceroyalties into which the great Emperors* 
domains were divided, including portions of states such as Kashmir, 
Baluchistan and Afghanistan, which no longer belong to the Indian 
Empire. Each of these provinces was constituted of a number of 
Sircars or counties ; these again being subdivided into townships or 
parishes. In Abul Fazl’s great compilation, the area of each Sircar 
is record(Hl ; and for the great majority of the townships there is a 
figure in money, which is now believed to be the administrative 
valuation of its land, or its theoretically taxable capacity. Finally, 
there is shown for each Sircar the number of cavalry, of infantry, and 
of military elephants which it could be called upon to contribute to 
the imperial forces. Unfortunately, the civil divisions of the country 
to-day do not correspond, except sometimes in name, with those of 
Akbar’s day ; but the figures are rich in information, for those who 
know how to extract it, as to the degree of control by the central 
government over the different parts of the Empire. Where the 
valuation is given in detail, down to shillings and pence, so to speak, 
and the figures of the measured area are equally precise, one may 
assume the official machinery to have been perfected and the imperial 
power recognized. Where, on the contrary, the valuation is in round 
or speculative figures, or the measurements are blank, the probabili- 
ties are that authority had not yet been consolidated ; and where no 
valuation at all is shown, the territory may still have been in the 
hands of local chiefs, in ambiguous relations with the central power. 
When we get to the more martial outskirts of the Empire, money 
tends to disappear ; the land surveyors from Delhi probably were a 
little chary of peaceful chainwork in those wild regions, and the 
taxable capacity is sometimes reported in terms of camels, sheep, 
barley and butter. 

This, however, is getting away from statistics, and it is time to 
return to the wonderful system of land records which the Grand 
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Mogul bequeathed to his successor, the British Crown. It has been 
elaborated and modified and changed in infinite detail during the 
intervening centuries ; but without the groundwork established by 
the Mogul genius for administration and the traditions which it 
indelibly impressed upon the minds of the Indian peasantry, it is 
doubtful whether we, with our own 8lopi)y methods of land registra- 
tion, could ever have designed a scheme of anything like comparable 
value. Before dwelling on its statistical wealth, a word of general 
explanation is necessary. In giving it, I shall speak, not of India as 
a whole (because any generalization about India is dangerous), but 
about the particular province which I know best, a ])rovince which 
was very much in the eye and under the control of the Mogul Court. 
At the basis of the whole system stands the village, or, as on a rough 
analogy I have earlier styled it, the parish — the tract of land sur- 
rounding, and in the main tilled by the community residing in, the 
hamlet. It may be 500 acres in area, or it may be 1,000; and it is 
carved up into at least twice as many fields as there are acres. The 
village has a large-scale map, upon which each field bc^ars a distinctive 
number. The village, or little group of adjoining villages, has its 
accountant; he keeps and corrects the map and all the annual 
registers; and it is on the shoulders of this overworked, underpaid 
little man that the whole land-records structure is built up. It 
embraces the following. First, there is a register in which the 
names of the owners of the village lands are entered ; there may be 
only one, or there may be a family holding jointly, or there may be a 
multitude of small people with fractional shares ; but in every case 
the register shows the exact proprietary interests, and the land tax 
or revenue for which each owner is responsible. Second, there is a 
register which shows, in serial order for each field in the village, the 
name of the owner, the name of the tenant if it is let (or of the sub- 
tenant), the area of the field, the crop grown upon it, what rent (if 
any) is charged, where and by what means it gets irrigation. Third, 
there is a register in which all payments of rent are (or should be) 
entered as they are made. Besides these, the poor little village 
accountant has to keep up a number of other books which bear less 
relation to our story. 

From this very rough and imperfect summary it will be seen that 
in each village tract we have a complete annual record of proprietary 
and tenant rights in the land, of crops and crop areas and of rents. 
There also exists an efficient machinery for collating and tabulating 
all this information for the province as a whole and — so far as it is 
possible — ^for the vast expanse of British India. In comparatively 
recent times there has been added to all this a systematic practice 
of harvest measurements (chiefly by actual weighing on the threshing- 
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floor or whatever corresponds), whereby an estimate of very reasonable 
closeness is made for the yield of all the staple products of the soil. 
You thus have a gigantic and constantly tested volume of statistics 
such as is without parallel on any similar scale in the rest of the 
world. They play an essential and invaluable part in the ordering 
of village life, as well as in the collection of the Government’s 
revenue ; but it is their statistical aspect alone which concerns us 
to-day. 

Constantly tested those records are; for a staff of supervisors 
move steadily about the villages, keeping the accountants up to their 
work. One of the prime duties of the young English civil servant, 
when he first goes out to India, is the checking of these records on the 
spot. In them he early learns the beauty of careful statistics ; even 
if, as in my young days, they afforded almost the only example of any 
statistical exactitude. At a later stage he realizes their immense 
value, especially if he joins the ranks of the picked men on whom rests 
the responsibility for “ settling,” as it is called, the incidence of the 
taxation on the land. As in Akbar’s time, so to-day, the well-being 
of the vast rural population of India depends on two things — the 
regular action of the monsoon winds, and the wise assessment of the 
Government’s land revenue. Statistics, alas, do not influence the 
former ; but they are of vital importance to the latter. The assess- 
ment of land revenue is revised at intervals of thirty years or there- 
about ; and our working rule (I am speaking again of only one typical 
province which I know well) was that the State took one half of the 
rents which the landlord collects from the cultivators, or which a 
good landlord would collect if he managed his estate prudently. 
Parenthetically, lest this should seem to some of you a heavy burden, 
let me remind you that all the land in British India is Crown property 
and that the so-called landlords are only intermediaries ; also that 
in Mogul times the ratio of the tax was roughly 90 per cent., which 
we have gradually reduced to a theoretical 50 per cent, and to what 
is in practice a still lower figure. Now, in order to give effect to his 
theory, the settlement officer has primarily to determine what may 
be described as the fair competitive rents over the land he is settling. 
If the landlord has failed, through negligence or otherwise, to secure 
a fair rental, the State must not suffer. If he rackrents his tenants, 
the fair rental calculation enables the special courts to relieve them. 
If he has attempted to defraud the State by concealing his rents, the 
fair rental acts as a detective. Thus it is of first importance to work 
out fair competitive or, as they are often called, standard rates of 
rent for each class of soil — loam, sand, black cotton soil, etc. — in 
homogeneous tracts throughout the district which is being assessed. 
The statistics initiated by the Grand Mogul rendered this remarkably 

b2 
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easy. You took up the village map, marked off, as you wandered 
round the fields, a number of representative plots in the different 
soil-blocks, and then put a reasonably careful clerk to work to extract 
from the village accountant’s record the area and rent of each field 
which you had marked in the course of your morning’s round. By 
evening you were given a list of rental rates per acre for each class of 
soil. Kunning through the list with a pencil, and eliminating rates 
which were obviously abnormal from any cause, innocent or other- 
wise, you quickly pitched on a norm. Checking this next day in 
the same manner for another village or group of villages, you soon 
discovered standard rent rates for the whole tract, and the basis 
of an equitable assessment was surely laid. The whole business was 
a’ striking example of how the existence of good statistics facilitates 
the task of good government. 

A moment ago, I hinted that all our statistics in India were not, 
at one time, worthy of particular commendation. Besides the land- 
records, we had others to work with;, and some of them, either in 
their preparation or in the use made of them, would hardly be edifying 
to this learned Society. There were certain official statistics, for 
example, of crime and convictions, by which in those unregenerate 
days the energy and efficiency of the police were judged. I remember 
hearing, as a very junior magistrate, a case in which the accused was 
charged with murdering a neighbour. The evidence was worthless 
and I refused to commit the prisoner. The superintendent of the 
district police came to see me sorrowfully about it the next morning. 
He admitted that there was no proof of murder, but plaintively 
asked if I could not have found the accused guilty of using indecent 
language. “ Possibly,” I replied, “ but what would have been the 
use of that ? ” ‘‘ Well,” said my police friend, “ it would have gone 

to my credit as a case successfully prosecuted to conviction.” One 
other trivial reminiscence. In these same distant years I was touring 
about an area where female infanticide was rife. I need not stop to 
explain the reasons for that atrocious custom ; but it was discouraged 
by a searching test of the vital statistics in suspected villages, with 
serious penalties in the background. The vital statistics in question,, 
however, were provided by old, illiterate Dogberrys with erratic 
memories ; and they were liable to be further vitiated by friendly 
villages lending each other their infant girls when there was any fear 
of the inspecting officer considering the local supply to be inadequate. 
Our method, however, was to go into a village with the list of recent 
births, assemble the village mothers and their tiny progeny, check 
the list with the visible infants, and then decide, upon the ratio 
between surviving boys and girls, whether secret infanticide was still 
in vogue, and whether police surveillance continued to be necessary. 
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It was a terrible example of wbat one may have to do with bad 
statistics when good statistics are not attainable. 

At the time I speak of, between forty and fifty years ago, India 
was in the statistical doldrums. It h^d consigned the old Hindu 
methods to their own literary limbo. It had used, and greatly 
improved upon, the statistics of agriculture areas, tenures, yield and 
rental values, which had come down from the Moslem administration. 
But, save in one respect, it had struck out no new development under 
British rule. ^ That exception was certainly a remarkable one; it 
was the decennial Census. The first regular census for British India 
— ^regular as being an attempt to enumerate the people by actual 
counting of heads — was not made until 1871 ; but each of its suc- 
.cessors has gone from strength to strength, and the work, when 
regard is had to its immensity and to the poverty of the available 
machinery, has well earned an international reputation as a master- 
piece of organization. With its chief characteristics this Society is 
already acquainted, and I need not weary you by repeating them ; 
especially as you once had for your President the ablest of all our 
Indian Census-takers in Sir Athelstane Baines. With the exception 
of the Census, however, and old Akbar’s legacy of the land registry, 
our statistical equipment in India fifty years ago was terribly weak. 
Even in the great Imperial Gazetteery published twenty-five years 
ago, the writers complain of the scarcity of straw for their bricks. 
“ Detailed statistics regarding rent,’’ writes one of them, “ are not 
as a rule available for any but small areas, and in Bengal they are 
almost entirely wanting.” The chapter on Wages has similar com- 
plaints. Statistical data on the subject are described as “ seriously 
defective,” and as giving only a rough indication of the course of 
wages. They did not, for example, discriminate between rural and 
urban areas; they gave no information on the method employed 
in the provincial ofiicial tables for converting into cash the important 
types of wages which are habitually paid in kind. And we watch 
one very competent authority in the same volume struggling 
with the problem of index numbers for wholesale prices. In the 
matter of imports, he had to be content with taking five of the leading 
articles of import at Calcutta in his day — two classes of cotton yarn, 
grey cotton shirting, copper braziers and flat iron — ^and working out 
what he called an “ average or index number ” on these five com- 
modities for the previous forty years. No estimate could apparently 
be made of the relative importance of these five staples, and no 
weighting was attempted. In the matter of exports, the calculation 
was no happier. Ten of the commoner articles of export — ^rice, 
wheat, jute, tea, etc. — ^were. priced; the prices were added together, 
the total divided by ten, and the result shown as an “ average or 
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index number ” for the wholesale prices of export commodities. It 
must not of course be concluded that these pseudo-index numbers 
were employed for any scientific treatment ; they are cited mainly 
as showing how haphazard and unsatisfactory was our recorded 
information at the time. 

Towards the end of last century, the third or British stage of 
development began to dawn. Among its earliest manifestations was 
the publication, for the first time, in 1884, of a volume called Prices 
and Wages in India. The value of the figures for wages we have 
already seen. The price figures were based on certain fortnightly 
returns which the Gazette of India had been collecting from most 
districts for the staple food-grains and salt since 1873. They were 
supplemented in 1886 by a detailed catalogue of prices amassed in 
Bombay by a certain Meteorological Keporter who was an enthusiast 
on the connection between price variations and sun-spots. They are 
very erratic, and have to be taken with great reserve in any scientific 
study of the cost of living. But they do indicate certain general 
tendencies, not without interest ; for example, the startling variations 
which the absence of communications permitted in the price levels 
of adjoining districts in those early days ; the marked fall of prices 
in the first half of the nineteenth century and the equally marked 
rise about 1860, when the movements of the now era of commercial 
and industrial activity, inaugurated by the transfer of India to the 
Crown, blended with the effects of the American Civil War and the* 
powerful stimulus which it gave to the production of cotton in 
India. 

General deductions of this sort it was possible to draw from the 
old compilations, but the necessity for more precise analysis became 
increasingly urgent; and the impetus of a real advance came, as 
usual, from the busy and far-seeing brain of that great Viceroy, Lord 
Curzon, It was he who succeeded in securing the establishment in 
1905 of a new department of the Central Government, whose function 
was to attend to the needs of the commerce and industry of the 
country ; and one of the leading officials of the new department was 
a Director-General of Commercial Intelligence, specially chosen to be 
an intermediary between the Government and the mercantile public, 
and to control the preparation of statistics. So absorbing became the 
second section of his duties that, when the Central Government moved 
from Calcutta to Delhi, it was decided to separate the statistical work 
into a sub-department of its own, and a whole-time Director of 
Statistics was appointed in 1915. In sanctioning the appointment. 
Lord Crewe, the then Secretary of State, formally recorded his 
conviction that “ the compilation and publication of statistics holds 
a foremost place among the duties of the present post, and the 
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supervision of this work requires the undivided attention of an 
experienced officer.*’ 

Although the post was, in the hard years which followed the 
War, abolished ostensibly on grounds of economy, the work has not 
stood still. A quarter of a century ago, the Home department was 
still thrusting upon an unwilling world its “ Judicial and Adminis- 
trative Statistics,” a folio meagre in its tables, uninformative in its 
matter, repulsive alike in its form and its colour. To-day the 
story of India is brought to us yearly in the cheerful chubby octavo 
volume known as the Statistical Abstract of British India, crammed 
with information such as is to be found with difficulty within the 
same compass in any other country of the world. That is the 
measure of the advance that has been made; and the student of 
progressive administration will derive no small satisfaction from 
comparing the two productions. Not that the little octavo is yet 
perfect; no statistics ever are. It allots, for example, one niggardly 
page to the whole output of literature, periodical and otherwise, in 
India ; while it gives a generous six pages to the ©tiological factors 
and previous occupations of lunatics. These, however, are but 
trifles; on many of the most important phases of national life — 
railways, industries, life assurance, banking, currency — it brings 
together, in convenient form and suggestive detail, a mass of material 
which it would cost the investigator much time and labour to collect 
for any other nation. And of course it is little more than a glorified 
index to the immense volume of available data from which it is 
abstracted. 

That is my story. It does not bring, as your President ought 
to bring, any contribution to the accumulated wealth of knowledge 
of which this Society is the custodian. It does not profess to do 
more than throw a faint side-light upon some of our activities. 
When the skilled artisan is busy on some minute, though vital, 
component of a great engine in his workshop, his mind is of necessity 
engaged on perfecting it, and his fancy does not stray to the com- 
pleted structure. Still loss does he allow himself to dwell on the 
future of the monster upon which he is toiling, — on the distant lands 
which it will traverse, the wide horizons which it will bring within 
the reach of men. So with much of the work accomplished in this 
Society. The individual expert may be engrossed in some abstruse 
mathematical problem; his colleagues may be active in helping to 
polish and, perfect the formul© which emerge from his labours. 
You may have little time to think of the ultimate uses they may 
serve, whether in the world of science, or of trade and commerce^ 
or in the business of the State. But that is their real and final 
purpose. The public administrator, like the successful business 
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man, knows this, and values the craftsmanship of statistids accord- 
ingly. I have tried to show you how true this is of an Eastern 
country where the statistical sense is exotic. The need for good 
statistics was grasped, over three centuries ago, by one of the master 
minds of the world, the Emperor Akbar ; and though his crabbed 
records are now little more than historical curiosities, they pro- 
vided an inspiration to the Western race who succeeded to his 
throne, and who show to-day their steadily increasing appreciation 
of good statistics as a part of the machinery of wise government. 


Proceedings of the Meeting. 

Sir Jostah Stamp : It is owing entirely to the long custom of the 
Society that I as his predecessor in office have the honour of 
proposing the Vote of Thanks to our new President for his address 
to us. It is a great privilege and also a pleasure, for although I 
know very little about the subject of the President’s address, I know 
something of the President's life and work, and I should like at the 
outset to extend to him on behalf of the whole Society a very cordial 
welcome to his post and thanks for his presence here amongst us. 

There is some connection between this Society and India, and 
therefore we are not entirely upon ground that does not belong to 
us. Apart altogether from the importance of the statistics of India 
and Indian Government problems, we have on our roll of Fellows 
a very large number of Indians and I believe this considerable body 
of Fellows — who, we have evidence, read ovli Journal and Proceedings 
with great care — will regard the presence of Lord Meston as President 
of the Society as something in the nature of representation. His name 
is known so well amongst them, that to find him in the place of honour 
of the Society will, I think, give great pleasure to a considerable body 
of our Fellows who in the past may have thought that they had no 
representation of their outlook or interests, and that there was no 
one here who professed to know much about them. I say this 
without looking back over the long list of those who have held 
oflS.ee in the Society, to see whether we have had prominent Anglo- 
Indians before. 1 speak more of the present Fellows, who may 
think that the presence of Lord Meston is a happy augury for things 
Indian. They too, with the appreciation ot scholarship and all 
that it embodies, will feel honoured that we have as our President 
one who holds the high oflBice of Chancellor of so ancient a University 
as Aberdeen. We feel thankful for the presence of Lord Meston, 
and are proud to have him as our President. 

Lord Meston gives us a paper which starts ofE with an engaging 
unaffected simplicity to tell us that he knows nothing of the statistics 
in which we deal, and then he plunges us all out of our depth into a 
field of knowledge ancient and modem. But he has protested too 
much, and even in the concluding paragraph there is an overdose of 
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what we usually regard as presidential modesty as to his fitness for 
the presidential position. 

His vast experience in government will be of great service to 
us; we have evidence here that his mind is. alive to some of the 
fundamental issues involved. I should say that the underlying 
philosophy of his address is that very important one of bringing us 
back to the human basis of statistics, not only their finer uses, but 
also in many cases in their actual origin. He gave us a most en- 
chanting story of the early history of statistical ideas in India some 
centuries ago. Do not let us be too supercilious. Look back at 
the origin of our own science, and we find medicine still in the lap 
of magic, astronomy with astrology, and chemistry in connection 
with a mixture of mumbo-jumbo and alchemy. We have nothing 
ourselves to boast about when going back several hundred years. 
There were interesting theories, but they chiefly show that we 
should not attempt to draw any very exact statistical information 
from the Book of Eevelations or of Daniel, as certain theologians 
have done in the past. 

We come now to a period when we can no longer afford to be 
impressionistic over statistics, and with the modern methods of 
Government machinery. Those of us who met Gandhi when he 
visited this country recently, and heard him talk and answer in 
debate, cannot fail to have been impressed by the fact that he had 
got to the first stage of statistics — the stage of using tendencious 
statistics in public affairs. It is the intention of Lord Meston to 
take statistics a step further, beyond that stage, to the less “ attrac- 
tive ” field of more exact methods. One could not help being 
impressed by Gandhi’s statistics of standard of living, wages and 
population, and by his open disregard of all qualification, or of 
anything that trammelled his argument. He reminded us of a 
statesman of our own, who when caught up on his statistics, brushed 
it on one side, saying, “ Statistics are only used as illustrations.” 

Do not let us be too superior in regard to the popular statistical 
ideas in India to which Lord Meston has referred — ^to the gentleman 
who tells us he is aged between thirty and forty and the lady 
who says she is between twenty and thirty. Would you rather have 
someone who did not know at all, and yet who told you with a 
great air of assurance that he was forty-five, which figure was duly 
entered and recorded, and eventually perhaps an Act of Parliament 
passed on the basis of that and other such figures, or the lady who 
knew she was twenty-eight and glibly says she is twenty-three? 
Is it not better to have someone with a statistical sense who gives 
you an upper and lower limit of probability ? The moderp device 
for getting out of difficulties by giving a plus or minus sign is much 
the same thing. Why blame the Indian mind? Is he not the 
better statistician? This agony of mental exactness is <^uite a 
common feature in all minds that are not used to precise thinking. 
I think it very often arises from a certain amount of suspicious 
caution. It reminds me of the ferryman who was asked what was 
the average number of people he took across the river in the day, 
and who replied that there was no average; Sometimes he took a 
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lot, sometimes only a few. No amount of coaxing could get him 
to give a more precise statement than that. There are plenty of 
people who, when asked what two and two make, hesitate to say 
four, until they are certain what you are going to do with the result. 
Anyone acquainted with the field of statistical investigation will 
tell you of that background of hesitancy. Sometimes there is the 
merely Irish desire to please; anyone who has been walking in 
Ireland will understand what I mean. You ask the distance to the 
next town and are told it is five miles, when in reality you find it 
is ten. 

The Indian statistics Lord Meston has been giving us would be 
a paradise for many of our politicians. There are many interesting 
threads in his address for which we can find analogies in our own 
experience ; much that he has told us about taxable capacity would 
be comparable with the history of land assessment in Ireland, and 
much that he has told us of the building up of a standard land 
value is similar to the schemes in the early Property Tax ; provision 
was made in the Act much along the lines Lord Meston has given 
for building up a total or proper value from samples. In many 
fields of early statistics, parallels could be found for the difficulties 
he has shown us in India. 

There are some respects in which we cannot afford to be too 
self-satisfied. He has given us particulars of that wonderful land 
record, and included in the number of things it has summed up is 
the use of land. In this country we are only just now embarking 
upon that large undertaking — the Land Utilization Survey for the 
Year 1931, supervised by the London School of Economics — so that 
India thought of something years ago that we ourselves have not 
really yet completed. India also appears to have much more know- 
ledge about the previous history of lunatics than we have in this 
country, and there they can claim to score over us. 

What appeals to me most is the underlying lesson — the human 
basis. If any of you have ever entered into argument with Harold 
Cox and advanced any exact statistics to convince him, you will 
know how he will brush them on one side and say, “ When 1 was a 
young official in India I remember going to my superior officer with 
a very elaborate problem based upon statistics, and when I had 
explained it to him he said to me, ‘ Young man, when you are as 
old as I am you will not rest so heavily on statistics. The Govern- 
ment can collect statistics, add and subtract, advance them to the 
nth power, derive formulae and pass Acts of Parliament upon those 
statistics, and all the while the figures upon which they have been 
based have been made up by the chowtydar (village watchman), 
who just puts down what he damn well pleases.’ ” Whether or 
not the village watchman is still the basis of all the great structure 
of Indian statistics I do not know, but it brings us down to the 
questions that everyone of us ought to ask when engaged upon 
new statistical work, or the interpretation of it : “ Where does it 
come from? ” “ Who draws it up? ” “ What kind of a man is 
he and what qualifications does he possess ? ” 

Whether the matter bo the filling in of income tax returns, or 
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vital statistics, or a census, it is always a salutary exercise for a 
statistician to go first through an interrogation himself upon the 
origin of the figures. We always take refuge in the feeling that 
these human errors will cancel out, but how far that is true in every 
field I should hesitate to say. 

In conclusion, in proposing the vote of thanks I would like to 
repeat what I said when I started, that we extend a very hearty 
welcome to Lord Meston, and we congratulate him upon giving us 
a most original and entertaining paper. 

Professor Jevons : I have much pleasure in seconding the 
Vote of Thanks to Lord Meston for his address. He had a special 
qualification for addressing us on the Statistics of India. During 
his long and distinguished service as an Indian Civil servant, in the 
early years, he had personally to supervise the collection of the 
statistics of land revenue and crops which he has described to us. 
Later in his career, as a high officer of Government, and as Governor 
of the United Provinces, he was in the position of having to make 
use of the available statistics for the purposes of administration, 
and administration in a particularly difficult time at the beginning 
of the Great War. 

I am just a little doubtful about the idea that India is not statis- 
tically minded : at least one would like to feel that it was realized 
that other countries in the world also are not statistically minded. 
Sir Josiah Stamp has hinted that probably we were not so minded 
a considerable time ago; and this has led me to try to think out 
why a nation does become statistically minded. I suppose it is 
the development of political ideas and of national consciousness 
which makes people want statistics about themselves. We began 
to go in that direction in the seventeenth century; India only 
(luring the last forty or fifty years. Until there is a real demand 
on the part of the public for the statistics it wants to use, probably 
the Government does not supply them, or supplies only those it finds 
necessary for its own purposes. 

Going back to the origin of some of the public statistics of India, 
as Lord Meston has hinted, will show us the need of considerable 
caution in their use. He has referred to the wages statistics; these 
used to be collected by a clerk in the office of the collector, more ’ 
or less as a matter of spare time occupation. The clerk was sent 
round to make enquiries here and there, and if his superior officer 
did not take an interest in these figures, he did not find time for 
the work, and the figure sent in was the same as that for the last 
year, until it became notorious that a change had taken place, as 
during the war. Where the Government is really interested in the 
statistics, great trouble is taken to provide accurate figiros. 

I do not think we can assume that in Indian statistics errors 
tend to cancel out. I have noticed a peculiar bias, in that they often 
want completeness and tend to be below the true figure, because 
they are obtained by counting, and no estimate is made for an 
allowance for errors of omission. I took part in the census of India 
at Allahabad in 1921, and was very much interested to see the 
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kind of mistakes that could be made. It seemed to me that an 
error of something like 2 per cent, under the true fi^re of popula- 
tion was quite possible by the methods which were being followed. 
As regards crop reporting, in everything except the area of the 
crops it may be taken that the true figures are higher than the 
published figures. The worst case of all is in regard to vital statistics, 
where, of course, the births registered are very much below the true 
figures. The figures of last century are utterly unreliable, because 
there was no real compulsion to report births. Nowadays in towns 
proper arrangements have been made for the reporting of births, 
and they are actually checked by the municipal sweepers. It is 
very necessary to have some check, as people neglect to register 
births. The municipal sweeper on his rounds questions the servants 
of various people, hears a baby has been born, and sends his report in 
to the Municipal Department concerned. With immense trouble, 
the birth-rates have become fairly accurate in the towns ; but this 
cannot be said of the country districts — in fact in parts of Burma 
a few years ago it seemed that probably hardly 50 per cent, of the 
births were being registered, so that any work on the statistics was 
useless. 

Of course the same can be said of nearly all statistics which 
have not some precise or essential background, and very consider- 
able errors may creep in; on the other hand, in recent years the 
Government of India has been making great efforts to obtain more 
reliable statistics in various directions. The question of wages 
has been constantly before them; and we have the prominent 
example of the Labour Office that has been started in Bombay. 
Mr. Findlay Shirras started the Labour Department in Bombay 
with a special staff for the development of statistical work, Mr. 
Burnett-Hurst had done work in that direction before in Bombay 
and had shown the great advantage of enquiry into family 
budgets. This was taken up on a large scale in Bombay, and some 
valuable reports have been published on family budgets, earnings 
of cotton mill employees, agricultural stativstics and index-numbers 
of wholesale prices and cost of living. Subsequently similar work 
was instituted in Eangoon by a special Labour Department estab- 
lished by the Government of Burma to investigate the cost of 
living and wages amongst the Indian immigrants, whose social 
condition is extremely bad; and a valuable report in accordance 
with modern statistical methods was issued as a result of that 
enquiry. These are two examples of various directions in which 
improvements are being made. 

The President did not say very much about the uses of statistics 
and the various purposes to which they are being applied at the 
present time, though he mentioned the tendencious character of 
the use made of them by politicians. I think we may say that the 
danger of statistics in India being used more and more for political 
purposes is one that ought to be kept clearly in view. I have 
noticed one or two peculiar instances of this. Take, for instance, 
the extraordinarily high rate of infantile mortality in Bombay of 
600 per 1,000. That has been quoted by a number of Indians as 
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an example of the terrible conditions created in Bombay by British 
rule. Some such statement was published in the New Leader in 
this country. We know that conditions are very bad in Bombay 
and that Government efforts to improve housing conditions have 
not been altogether successful ; but although the true infant mortality 
rate is much higher than it ought to be, that is not the reason for 
the very high oiB&cial figure. The real reason is that the women 
who work in the cotton mills in Bombay come from distant places 
in the country. When they are pregnant and about to be confined, 
they go to the villages, and if the birth is registered at all, it belongs 
to those country districts. They bring the children back to Bombay, 
and frequently within one year those children die, and the deaths 
are registered in Bombay. 

I found in Rangoon an even more striking case. I was very 
much puzzled in studying the infantile mortality rates of the Muni- 
cipal Council to find that the highest rate, of something like 900 
in 1,000, occurred in the Civil station, the best part of the town, 
where the European residents live, together with a few wealthy 
Burmese and Chinese. What could be the reason for that? At 
last the reason dawned on me. The European women went to the 
maternity hospitals in another Ward; and there had been an in- 
creasing tendency for the wives of the Burmese and Indian servants 
who also lived in this Ward, to go to maternity centres, of which 
there was none in the Civil station; so that the births were all 
being registered in other Wards, but the deaths in this particular 
Ward. That is some slight indication of the difi&culty of dealing 
with statistics in that country. 

I feel grateful to the President for his very pleasant phrase, 
“the craftsmanship of statistics.” That expresses it very well 
indeed. There is a definite craftsmanship in the drawing of infer- 
ences from numbers; and it is something which this Society does 
foster in this country, and perhaps could do more to foster in India 
and other parts of the British Empire — the science of statistics. 
I should like to thank Lord Meston again, and second this Vote of 
Thanks. 

Sir Josiaii Stamp : Lord Meston was told before he accepted 
office that Presidential addresses were neither discussed nor criti- 
cized; they are appreciated, absorbed, and even lauded; therefore 
we are not to have any further range of speeches, which I am sure 
would easily be forthcoming on such a topic. It is my pleasure to 
put to you the Vote of Thanks which I myself proposed and which 
Professor Jevons has seconded. 

The Vote of Thanks to the President for his address was put to 
the Meeting and carried unanimously. 

Lord Mestok, in reply, said : This is a somewhat unusual 
procedure. I understand that the ordinary meetings df the Society 
are signalized by the fact that immediately after a Fellow has read 
his paper, he is pounced upon by a great number o^ experts who 
proceed to tear to pieces his figures, formulae, and argument. , 
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I feel therefore I must take with considerable reservation the 
extraordinarily pleasant things that have been said by Sir Josiah 
Stamp and also by my old colleague, Professor Jevons. As I said 
at the beginning of my paper, I am not able to bring to this Society 
contributions in kind, but I may, I hope, be able to be of some use 
to it during my two years of office, and I shall spare no pains to 
render it any service 1 can. 


As a result of the ballot taken during the meeting, the candidates 
named below were elected Fellows of the Society : — 


Sydney Edward Joseph Brady. 
rran9oi8 Daubenton, M.l). 
Bichard Leslie Gronnan. 
Thomas William Griffiths. 
Horace Frank Hill. 

Alfred Tozer McKay. 


Sigmund Metz. 

John William Morchcr. 

Henry William Povoy. 

George Arthur Grantham Stanley. 
E. C. Tommerup. 


Corporate Representative : 

I^ancy Powell, representing the J. Walter Thompson Company. 
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A SuKVEY OF THE USES OP 

Statistical Method in the Control and Standardization 
OP THE Quality op Manufactured Products. 

By E. S. Pearson, D.Sc. 

[Read before the Royal Statistical Society, December 20th, 1932, the President, 
the Rt. Hon. Lord Meston, K.C.S.L, LL.D., in the Chair.] 

(1) Introductory 

The function of statistical method in industry has been most com- 
monly associated with problems of marketing, using that term in a 
very wide sense. Less attention has been given to the part it may 
play in the improvement of the production process and in increasing 
efficiency in the fitting of supply to satisfy the wants of the consumer. 
Recently, however, there has been a growing realization of the benefit 
which industry may gain by the application of this branch of scientific 
analysis to the solution of a whole range of problems in production 
and standardization. The movement, closely associated with the 
Research Laboratories of the Bell Telephone Company in New York, 
has probably made further headway in America than in Europe. For 
a number of years, isolated firms in England have realized the value 
of statistical tools of this nature, but it was undoubtedly the interest 
aroused by the visit to London in May last of Dr. W. A. Shewhart of 
the Bell System that provided the encouragement towards concerted 
action that was needed.* 

Since then one aspect of the problem has been taken up by the 
British Standards Institution, and the survey contained in the present 
paper owes much to the results which have followed from the contact 
between the statistical and industrial members of the committee 
appointed by that body. Such co-operation and understanding 
between the theoretical and practical worker are essential, for the 
field to be surveyed is to a large extent unexplored and the tools 
required for its development are not, in many cases, at hand ready 
made. 

(2) Variation and Homooeneity 

The first point that I would like to emphasize is that, although 
the producer, whether he deal in raw materials or finished articles, 

* 1 would like to take this opportunity of aoknowledginu warmly what I 
owe to Waiter Shewhart and his book, Economic Control of Quality of Manu- 
factured Product, with its philosophy of approach and wealth of illu^ration. 
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may aim at supplying the same thing again and again, he does not in 
fact achieve this result, nor, indeed, is ever likely to do so. Quality 
will vary from one unit to another much in the manner illustrated in 
the following examples, for which the variation is shown diagram- 
matically in Fig. 1 : 

(а) The tensile strength of 120 small briquettes of a particular 
brand of cement-mortar, tested at the Building Research 
Station. 

(б) The length of life at marked voltage of 150 electric lamps, 
removed for routine testing during the normal course of 
production. 

(c) The percentage ash-content in coal obtained from the 
chemical analysis of 250 samples of a certain rough slack. 
The testing formed part of the routine practice of a large firm 
of consumers, and the results given cover a period of about 
5 years. 

These are not illustrations of badly controlled products, but the 
figures are typical of results that will be found whenever measure- 
ments of quality are taken. The criticism which may be levelled 
against the producer is not necessarily that variation in his product is 
excessive, but that he has so little exact knowledge of the nature and 
extent of this variation, and therefore cannot appreciate fully the 
results that follow from it. A standard of quality cannot, in fact, be 
represented by any single measure, but rather by what may be termed 
a distribution-function. A frank recognition of this fact by producer, 
consumer, and standardization authorities is a first step in the 
direction of a more economic control of production. 

When dealing with a single quality characteristic, for certain 
purposes this distribution-function can be adequately defined by the 
mean and standard deviation, and I have shown in the diagram the 
way in which the three frequency distributions are scaled ofi by 
adding and subtracting multiples of the standard deviation (a) to 
and from the mean. These two measures will not, however, always 
be sufficient, particularly if the variation is asymmetrical.* 

The next point that I wish to stress is this. There must be 
variation, but much important information may be lost by allowing 
it to pass un-analysed. A single example must suffice at this stage 
to illustrate my point. 

Among the Standard Specifications for Malleable Castings issued 

* The form of the 3 frequency distributions of Fig. 1 may be usefully related 
to the corresponding values of the frequency constants jSj and given in 
Table II below. 



Frequency Scale 0 Frequency Scale 
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by the American Society for Testing Materials wc find the following, 
A.S.T.M. Designation A 47-30, Section 3. 

‘‘ (a) The tension test specimens specified in Section 5 shall 
conform to the following minimum requirements as to tensile 
properties : 

Tensile strength, lb. per sq. in. . . . 50,000 

Yield point, minimum lb. per sq. in. . . 32,500 

Elongation in 2 in. per cent. . . . 10*0 


Consider the property of tensile strength only. 

Suppose that of 75 test specimens examined from one source of 
supply, we were told that 8 failed to reaeli the 50,000 lbs. per sq. in. 
limit, and that the mean strength for the 75 was 52,890 lbs. This 
information might have been sufficient to determine the action of the 
would-be consumer, but it would have b(Mm of relatively little value 
to the executive of the supplying firm in determining what action to 
take to improve the quality of production. More information is 
obtained from an examination of the frequency distribution of the 
75 test results shown in Table I, but I want to suggest why further 
statistical investigation may be worth whil(‘. 

Table I. 

Tensile Strength in Malleable Iron Castings. 


T(‘nsil(* Stren^h in 
lbs. poreq. m. 

Frequoncy, 

'IViihib* Strcnj^lh iii 
IbR. per 8q. in. 

Frcqiionoy. 

47,500-48,000 

1 

62,000-52,600 

4 

48,000- 

— 

52,600- 

8 

48,600- 

2 

58,000- 

12 

49,000- 

1 

63,500- 

11 

49,600- 

4 

51,000- 

7 

60,000- 

2 

64,600- 

6 

60,500- 

2 

66,000- 

6 

61,000- 

2 

65,500-56,000 

2 

51,600-52,000 

6 

Total 

75 


The investigation necessary would demand a consideration of 
such questions as the dependence of the quality of casting upon 
choice of materials, homogenization of the mixture, thermostatic 
control, avoidance of accidental chilling, etc., and it would involve 
the division of the test records into a number of groups within each 
of which all or some of these possible factors were constant. This 
grouping, which is essential in any process of analysis, has been 
described by W. A. Shewhart as a division into rational 8 id>-groups, 
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Clearly, at this first stage sound judgment coupled with a knowledge 
of the production process is needed, as distinct from a mere knowledge 
of statistical technique. 

Suppose now that the 75 tests in the present example fall naturally 
into 5 sub-groups of 15, which it is thought might be differentiated 
owing to changes in one or other of the factors suggested above. Two 


FIG 2 . Variations in Strength of Malleable Iron Castings 



possible groupings are shown diagrammatically in Fig. 2, where each 
black spot represents a test value. 

Case (a). There is here no obvious differentiation in the spots 
between the 5 sub-groups ; strengths of less than 50,000 lbs. per sq. in, 
occur in e^h case. The analysis has not, in fact, provided any 
evidence that there was a source of trouble present in one group which 
was not there in the other four. 

Cctse (b). Here the tests in sub-group (2) clearly differ from the 
rest. That is to .say, the failure of the whole 75 tests to pass the 
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minimum specification has been due to some cause of trouble which 
it has been possible to locate as operating only on the material from 
which the tests of sub-group (2) were taken. 

The difference between the situations illustrated in the two cases 
suggests considerations of some importance. If, whatever methods 
of sub-division are tried, the test values are always scattered more 
or less without differentiation as for case (a), the only method of 
raising the minimum level may be to raise the strength value of the 
whole output, which would mean an increase in the upper limit as 
well as in the lower. For while the manufacturer may be able to 
increase the average strength, he cannot reduce excessive variation 
without some clue to its main cause or causes. If, on the other hand, 
some assignable cause of variation can be located as the result of the 
analysis shown for case (6), the manufacturer may be able to remove 
the trouble without having to increase his strength throughout. In 
this way he may secure a higher average strength with a smaller 
variation about this, as shown for the tests belonging to sub-groups 
(1), (3), (4) and (5) of case (6). 

We may also consider the consumer’s point of view. Besides the 
attainment of a specified standard, it is usually important to him 
that, 

(1 ) the quality of the product he receives shall remain uniform 
from one consignment to another ; 

(2) the amount of test sampling he must carry out should be 
reduced to the minimum consistent with safety. 

We may now suppose that the sub-groups in Fig. 2 represent 
samples tested by him from 5 consignments. In the situation of 
case (&), the fact that the tensile strength of all 1 5 test-pieces belonging 
to the first sample fell above the 50,000 lbs. per sq. in. limit, clearly 
gives no justification for confidence in the quality of material in a 
later consignment. Indeed, it is possible that the consumer would 
prefer case (a), in which a certain margin of strength is sacrificed for 
confidence in uniformity. 

It may be asked, Is there really so much advantage in the uni- 
formity of a product ? Does homogeneity from one consignment to 
another really matter to the extent suggested? The existence of 
the movement for national and international standardization and 
the fact that the standardization authorities are not content to rest 
on what has been achieved, provides one answer to these questions. 
Reasons not so very different from those which have called for the 
standardization of the diameters of shafts and the threading of 
screws, are calling for the standardization of timbers, plasters and 
cements, bricks and slates, etc. And even where control of variability 
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has been achieved, it is not always clear that this has been accom- 
plished in the most economic manner. It is likely, for example, that 
many of the large “ safety factors ” allowed for in engineering 
problems could be reduced without any danger, were the variability 
gf constituent parts more carefully analysed. 

Let me add two further illustrations, one of a consumer’s and the 
other of a producer’s problem. 

In lamp production, length of life is an important consideration, 
and not only is the average life important, but also the variability 
about the average. It is true that the individual householder is 
unlikely to notice if the average life of his lamps drops by loo hours, 
nor would it matter to him if the standard deviation of life were 
reduced by 50 per cent. But the matter is more important to a 
large-scale consumer such as a borough council. If the variability is 
reduced below a certain level, this body may find it a more economic 
proposition to renew all its street lamps after a fixed number of hours 
burning, than to wait till each lamp burns out, and then send a man 
to r(»place it. But without uniformity in production, no such 
programme could be planned. 

Again, take a problem which might arise in the production of 
high-grade cotton fabric. Owing to uncontrollable faults, a certain 
percentage of the lengths turned out by the looms must always be 
put into a lower quality grade. If this percentage reaches a high 
figure, the manufacturer is faced with the necessity of disposing of 
this unwanted burden of low-quality material, which is attached to 
his high-grade produce as an awkward but unavoidable shadow. 
Fluctuations in the magnitude of this percentage figure will upset his 
costing forecasts, but they may also be seized upon as perhaps giving 
a clue to sources of defect in the weaving system. 

These illustrations will have suggested some of the advantages, to 
both producer and consumer, that may follow from applying tests for 
homogeneity. It may be questioned : What has statistical method 
to do with this ? Why is not a mere inspection of a diagram such as 
Fig. 2 adequate ? The answer is that in practice all kinds of inter- 
mediate situations between those shown in cases (a) and (6) are 
possible, situations in which the interpretation is not clear from 
casual inspection. And it is here that more exact methods of 
analysis are needed. 

(3) The Appropriate Methods of Statistical Analysis 

Although it would be impossible to treat the subject fully here, 
a few remarks on the conception of sampling will be helpful. In the 
first place^ in this paper the term sample is used in the statistical as 
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distinct from the ordinary commercial sense. Thus a sample consists 
of a number of individual units for each of which one or more 
characters have been measured and recorded ; the measured values 
are often termed observations, and it is also common to speak of the 
observations as forming the sample. Thus a small sample may 
consist of 2, 5, lo, etc., units or observations, and a large sample, 
of perhaps 50, 100, 500, etc. 

Much of the statistical theory of sampling is based on the assump- 
tion that variation arises from what may be termed a constant 
system of chance causes. If this is so, then when the size of sample 
is increased, the proportion of individual units having values of a 
character or characters lying in any given rang(» will (in a statistical 
sense) approach uniformly a definite limit. A sample drawn under 
conditions leading to this approach to a limit can be described as a 
random sample. 

From an analysis of samples : 

(i) We can test the hypothesis of the constancy of the cause 
system. 

(ii) We can infer certain properties of the limiting form of 
distribution of the variable characters, and can predict within 
certain limits what we may expect to find in future samples. 

It is not difficult to sec the field of application of this theory in 
industrial problems. In order to use the methods of statistical 
inference falling under heading (ii), we must be sure that variation in 
the product is consistent with the assumption of constancy of cause 
system. Such variation is said to be statistically corUrolled,* For an 
example, we may turn back to Fig. 2 ; case (a) suggests that there 
may be statistical control, but for case (6) this is certainly not present. 

The question of whether a sample is representative, is obviously of 
great importance in dealing with the tests required by specification 
clauses. The consumer is hardly in a position to know what form 
lack of control may take. Suppose that he were faced with the 
question of selecting a sample from a consignment of 10 wagons of 
boxed material, there being 12 items in a box and roughly 1000 boxes 
in a wagon. Clearly it would be very difficult for him to devise a 
satisfactory method of obtaining a representative sample of these 
120,000 items unless he knew that the product were controlled, and 
if the producer could guarantee control, a sampling plan might not be 
needed. We see, in fact, the value of co-operation between producer 
[and consumer, in order that both may obtain the mutual benefits of 
control, 

♦ For a much fuller treatment of the subject of sampling and control, the 
reader must be referred to W, A, Shewhart’s book. 
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A number of statistical tests for homogeneity or control will be 
discussed in more detail in the following sections. All that need here 
be noted is that in broad outline these tests involve a division of the 
measurements or records into groups so chosen as to detect lack of 
control if it exists. 

It should be clear that the methods of analysis which are used 
must be suited to deal with small groups as well as large. If we are 
searching for changes with time, the edge of our tool will be blunted 
if we cannot break up the records into small groups. To class observa- 
tions into weekly groups may be to miss what is happening from day 
to day. Critics of small-sample theory are inclined to argue, “ What 
can you infer from two samples of 5 ? Give us two samples of 100 and 
we may tell you something ! They do not realize that the distinc- 
tion is often not of this kind at all. The comparison lies between a 
technique which can deal with both, 

{a) 40 samples of 5 (or even 1 00 of 2), and 

{h) 2 samples of 100, 

and a technique which can only deal accurately with (6). 

Small sample theory is also required in another connection ; the 
consumer judges the quality of the material he is purchasing by the 
examination of a sample. Such test sampling is also laid down in 
specification clauses. From the economic point of view, it is often 
impossible that large samples should be taken ; this is particularly so 
when the test of quality is a destructive one. The buyer of axles, 
for example, cannot test the breaking strength of a large number ; the 
purchaser of electric lamps cannot afford to burn out more than a 
limited number in order to test the length of life of his consignment. 
A clear knowledge of what may be inferred from a small sample 
regarding the wider whole from which it is drawn is essential. It is 
equally important to know what cannot be inferred, and one of the 
functions of the statistician is to point out in simple terms just how 
much information a sampling test gives. The consumer and 
producer will then be in a position to face the questions, “ Is this 
sampling clause of any value whatever? If it is not, and larger 
samples are prohibitive, can a more satisfactory system of controlling 
quality be devised ? ’* It is probable that many of the present 
sampling tests laid down in specifications are of little value, and it is 
only the wide margin of safety allowed that prevents an over con- 
fidence whi«h might in some cases bo dangerous. If the variation in 
quality were controlled on a sounder basis, this margin of safety 
could often be reduced, with a resulting economy. 

Statistical methods capable of anal3rsing variation within and 
between small groups have been largely developed and extended by 
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R. A. Fisher, and fresh problems in the industrial field are already 
calling for further development of theory on these lines. In the 
majority of cases, however, the methods are based on the assumption 
that the variable quantity is “ normally ’’ distributed, and it 
follows that there are two lines of investigation of some importance : 

(1) On the practical side to collect and analyse any long series of 
homogeneous records that are available, and so to increase our 
knowledge of the types of frequency distribution met in industrial 
experience. 

(2) On the theoretical side to determine what amount of departure 
from the normal law of distribution may be permitted without 
modification of the statistical tests used. 

Table II. 

Frequency Constants of Certain Observed Distributions, 


Variable quantity meaflured. 

.Size of 
Sanipk*. 


Vft. 

)3,. 

Breaking-strength of cement- 

mortar briquettes 

Length of life of lamps at 

120 

0 042 

-0-200 

2-944 

marked voltage 

160 

0*403 

+0-034* 

3-290 

“ Wetting time ” of cloth 

150 

0-948 

+0-974* 

4-059* 

Percentage ash -content in coal 
Resistance in ohms of granu- 

250 

0-004 

+0-060 

3-239 

lar carbon 

849 

0-010 

+0-101 

3-093 

Length of telephone conver- 





sations 

995 

0-013 

+0-115 

3-186 

Depth of sapwood in tele- 




phone poles 

1370 

0-068 

+0-241* 

2-687* 

Tension in telephone jacks . . . 

1400 

0-030 

+0-172* 

3-147 


* These values appear to differ significantly from the “normal” values 
of 0 and 3. In all cases but one they fall beyond the 1 per cent, limits of the 
tables referred to in the text. 


To illustrate these points I have collected in Table II values of 
the frequency constants, and Pg lor a number of distributions which 
are not far from being homogeneous. Do these differ significantly 
from the values p^ = 0 and Pg = 3 for a normal distribution ? 
Reference to appropriate tables * shows that in certain cases (marked 
with an asterisk) the difference is clearly significant. We cannot, in 
fact, escape from the necessity of carrying out the second form of 
investigation referred to. Certain researches on these lines have 
already been carried out, others are in progress ; and it seems clear 

♦ Biometrika XXII, p. 248. Tables for Statisticians and Biometricians, 
Part II, p. 224. I have used the i per cent, points of Vpi and /3g to mark 
the level of significance. Of course the significance of a difference from 0 or 3 
depends upon the size of a sample. 
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that most of the control tests described in the following section may 
be used without risk of serious error in interpretation, even when the 
distribution law differs considerably from the normal. This point is 
discussed further in the Appendix. 

At the present stage in the development of this field of application 
of his subject, the statistician must recognize that the success of his 
efforts in the direction of helping towards improved efficiency will 
depend to a large extent on, 

(1) The clearness with which he can present to the executive 
the results of his analysis ; 

(2) The readiness with which he is prepared to adapt his 
methods to new problems, and in particular to explore what 
might be termed second best methods, when the theoretically 
perfect is either uneconomic or — to take a phrase recently used 
in this connection — considered by the manufacturer to be too 
“ highbrow.” 

For the first purpose — that of clearness — the type of control chart 
advocated by W. A. Shewhart is admirably suited. These charts are 
simple to prepare and to interpret, while behind each, as I shall show 
in the Appendix, lies a more exact test which, if need be, the statistician 
may himself use to confirm the visual picture he is presenting in the 
chart. 

An instance of the second point — the need for adaptability — I 
shall illustrate in section (5), on a problem that has arisen in fixing 
specifications. 

If the preparation and interpretation of control charts do not 
require any extensive statistical training, there will, however, be 
definite research problems concerned with investigations aiming at 
improvements in technique or elimination of causes of trouble which 
will call for the use of more complicated statistical tools. And there 
is little doubt that sooner or later the industrialist will realize the 
value of a trained statistician as well as a trained chemist or physicist. 
In dealing with such problems, many of R. A. Fisher’s methods of 
Analysis of Variance, which are designed to test simultaneously for 
the presence of a number of factors that may disturb homogeneity, 
will be of great value.* 


(4r) Control Charts 

The division of the records or test measurements into a series 
of rational sub-groups” is a preliminary step in the analysis of 

* These methods have been used by L. H. C. Tippett in textile research ; 
see, for example, Shirley Institute Memotrs, 1929, No. All, Statistical Methods 
in Textile Research. The Analysis of Complex Variations.'* 
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variation. Tho choice of thovse groups will depend upon what 
possible causes of disturbance may be present. The following 
suggest themselves among others : 

(a) Changes with time; in manufacturing or testing tech- 
nique, in quality of labour, in supply of raw materials, in wear 
of machines, in humidity or temperature, etc. 

(b) Differ(‘nces which may be present at the same time ; non- 
uniformity in machines or methods of operatives, dilferences in 
shop routine, in source of raw materials, etc. 

In dealing with cases under (a), our object will often be achieved 
if the sub-groups consist of separate samples drawn out from time to 
time during the course of production. But this method of sampling 
will not always be suitable to detect lack of control due to changes 
with time. Suppose, for example, that a machine is tuned up once 
a week, and that its gradual decline in eHicienc'y during the week may 
affect the quality of production. If then we(*kly samples were with- 
drawn for testing, say on Mondays, or on Fridays, no evidence of lack 
of control would be found. The grouping in this case should be by 
days of the week, and it would be natural to make a comparison 
between samples drawn on Mondays, samples drawn on Tu(‘sdays, etc. 

For cases under (h), the sub-groups will represent the product of 
different machines, different operatives, different suppliers of raw 
materials, etc. We see in both cases the essential need for co- 
operation between engineer and statistician in the choice of rational 
sub-groups; or, indeed, what would be better, that the engineer 
should become statistically minded ! 

If now it is admitted that there will be variability within a sub- 
group however careful has been the attempt to control conditions, we 
must ask, How much variability is permissible between one sub-group 
and another ? To what extent, for example, may the means of sub- 
groups differ through chance fluctuations without our being forced to 
conclude that there is lack of homogeneity ? It is here that statistical 
analysis based on probability theory comes to our assistance and 
provides us with a measuring-scale to guide our judgment. The 
purpose of the control chart is to show diagrammatically the observed 
variation between groups set against this measuring scale based on the 
variation within groups. According to the purpose in view, control 
charts may be formed for the comparison of means, standard devia- 
tions, coefficients of variation and correlation, fraction of units; 
defective, etc; and in each case statistical theory provides the 
appropriate probability measuring-scale. 

Two types of problem arise in practice : 

Type (1). Here past experience has provided a standard of 
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quality at which to aim, represented, for example, by a mean value, 
a, and a standard deviation, a. Our object will then be to discover 
whether fresh material is conforming uniformly to this standard. 

Type (2). Here no standard has been fixed, and the analysis is 
to be applied to a set of records to discover from internal evidence 
whether the production is under control or not. 

The general lines of treatment are similar, the main difference 
lying in the fact that : * for type (1) a and a are known ; in type 
(2) we must first form from the data estimates of their values, say 
a^ and 0^., on the hypothesis that the product is controlled, and then, 
using these estimates, turn round and test the hypothesis. 

It would be beyond the scope of this paper to deal with the 
subject exhaustively, and I must confine myself to the discussion of 
a few practical illustrations, reserving for an Appendix a summary 
of the mathematical background which lies behind the diagrammatic 
presentation of the charts. 


Illustration 1 . 

As was mentioned above, in lamp production it is important to 
consider not only the average length of life, but also the variability 
about this average. In the present illustration changes in manu- 
facture were being introduced with a view to improving a past 
standard of quality represented by a mean length of life at marked 
voltage of a = 1428 hrs. and a standard deviation of a = 535 hrs.* 
The aim of the manufacturer was both to increase the average length 
of life and to decrease the variation relative to this average. After 
the change in manufacture, samples of 5 lamps were withdrawn at 
intervals for routine production and tested for length of life by 
burning to extinction. Changes in the quality of output could 
be followed by a study of control charts for means and standard 
deviations, but there is in this case a certain physical significance 
attached to the coefficient of variation, or the ratio of standard 
deviation to mean. While length of life will depend upon the 
strength of current, the coefficient of variation should be independent 
of this. Consequently, the most forceful way to present the situation 
appears to be in a chart for coefficient of variation rather than standard 
deviation. Charts for the three variables are, however, shown for 
comparison in Fig. 3 . For the sample let 

Mean == standard deviation = Sty coefficient of variation = 

Vt = 

* The figures were chosen for the purpose of illustration from records of 
some years standing supplied by the General Electric Co. Ltd., of England, 
who have for some time been using statistical methods for control and 
improvement of mass produced articles. 

VOL. XCVI. PART I. 0 
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Table III. 


Length of Life of Lamps (samples of 5 ). 


Samplo 

No. 

Moan. 

StanHanl 

Deviation. 

Cooiticiont 
of X'^ariation. 

Sample 

No. 

^Fcan. 

standard 

Deviation. 

roofliciont 
of Variation. 

1 

1295 

440 

0-340 

9 

1715 

385 

0-224 

2 

2005 

435 

0-217 

10 

1050 

400 

0-278 

3 

2445 

580 

0-237 

11 

1935 

500 

0-287 

4 

1900 

345 

0-182 

12 

1700 

280 

0-159 

5 

2570 

290 

0-113 

13 

2175 

405 

0-214 

(> 

I9S0 

510 

0-258 

14 

1570 

505 

0-322 

7 

1990 

445 

0-221 

15 

! 1070 

380 

0-228 

8 

1990 

315 

0-158 






These values for 15 samples are given in Table 111 in the order in 
which the samples were withdrawn and tested. To judge if there has 
been any significant change in the length of lih*, we must compare the 
variation in and Si or against control limits determined by the 
past standard of quality represented by a and cr. On what basis are 
these control limits to be fix(‘d ? 

If the length of life at marked voltage among individual lamps 
were normally distributed,* the sampling distribution of means, 
standard deviations and coefficients of variation in random samples 
of n are known. For example, Xt should vary normally about a with 
a standard deviation (or standard error) of niVn, whilst follows 
an asymmetrical law of distrilnition with known equation. W. A. 
8hewhart obtains his control limits by adding to and subtracting 
from the “ expected ” value three times the standard error. This 
plan is satisfactory when dealing with the control chart of means, but 
it is not so in the case of s and v if n be small, for it will often lead 
to a negative lower limit. Now, the chance of a deviation exceeding 
three times the standard error is, for normal variation, 0-00135, and 
for twice the standard error, 0*0228. 1 would therefore suggest that 

control limits be fixed on a probability basis rather than in terms of 
the standard error, and that, following a uniform practice, we should 
take : 

( 1 ) A pair of outer limits, each of which will be exceeded 
through chance variation by i sample in a 1000 (P = o-ooi), 

( 2 ) A pair of inner limits for which P ~ 0*025. 

If the variation may be assumed to be normal, tables can be 
formed from which these limits may be readily calculated in any 
given case ; they are given in the Appendix, Table VIII, for the range 

* This is not the case (see Table 11, and Fig. 8), but judging by the rule 
suggested on p. 49 of the Appendix, the normal-theory control chart limits 
may still be used. 





1933 .] 


the Qualxty of Manufactured Products, 


35 


= 2 to 10. Fig. 3 shows the spot patterns for St and Vt set 
against these control limits.* If the quality of output had remained 
controlled at the previous standard, with a = 1428 hrs., a = 535 



SjnoH ui djn JO MtiSuoi uea^ 


hrs., then for each chart we should expect 99*8 per cent, of the sample 
points to lie within the outer pair of limits and 95 per cent, within the 
inner pair. 

* The calculation of these limits is described in the Appendix. 
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Before* eoininonting on tlio cliartH, certain general points in inter- 
pretation must l)e considered. If the factors determining variation 
have* remained constant from sample to sample- that is to say, if the 
state of statistical control were perfect — we should exp(‘ct in the long 
run about 5 sample ])oints out of every 100 to fall beyond the inner 
limits, and about t in every 500 beyond the outer limits. How is 
this information to be put into the form of a guide for practical 
action? Perfect th(‘oretical control is hardly likely to be often 
attained, even W(*re it an economic proposition. It is natural to ask 
whether these theoretical ])robability limits have any meaning under 
factory and workshop c(mditions. Empirical evidence to justify 
their use is necessary. The chief evidence that is available must at 
present be drawn from tin* expi'riencc* of the B(‘ll T(‘lephonc System ; 
briefly the working rule there ado])ted is this : 

The critical limits for control are taki‘n at distances of i 3 X 
standard error from tin* “ expect(‘d ” value. The occurrence of a 
point in a chart outside these limits is taken as an indication of a 
significant variation from standard quality, which should not be 
allowed to pass. The choice of these limits is not justified on the 
grounds that it is associated with a particular probability measure 
(P == o-ooi), but on the grounds that practical experience has shown 
that the ruh* provides a very useful guid(* to action. In cases where 
points have fallen outside the limits, sources of trouble have generally 
been detected on fuller investigation; in other cases where all the 
points have lain within th(* limits, investigation has not proved worth 
while. This conception underlies 8he wharfs term, an economic state 
of statistical control. 

The control charts are, of course, valuable for other purposes 
than checking conformity to a standard, and a careful investigator 
can often pick up much that is suggestive from a study of the 
spot pattern within these outer limits. For this reason, it seems 
desirable to add to the charts the inner pair of limits I have described. 
When, for example, the sub-grouping is in time, the appearance 
of a succession of spots above (or below) an inner limit may usefully 
bo taken as a warning, if not a positive indication of lack of 
control. 

Keturn now to the Lamp data. The control limits have been 
determined on the basis of the previous standard of quality, and we ^ 
may give a touch of reality to the problem by supposing that, as the 
testing process on a fresh sample of 5 lamps is completed, a spot is 
added to each chart. The works manager is watching the picture 
as it is filled in from time to time, to pick up as soon as possible any 
clear indication of the result of the change in manufacturing technique. 
He might perhaps have reasoned as follows : 
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Chart of Means. {S). 

Sample No. 1, no change; No. 2 , by itself, nothing exceptional; 
No. 3 (following on No. 2) suggests a change ; No. 4, change not yet 
confirmed; No. 5, improvement in length of life seems highly 
probable, since the second chart has shown no increase in variability ; 
Nos. 6 , 7 and 8 all confirm this view, and the later records all continue 
above the old mean level. 

Chart of Standard Deviations, (s). 

No change that could be detected without some more refined 
analysis (as I have suggested, this chart as well as that for v would 
not be necessary). 

Chart of Coefficients of Variation, (v). 

After No. 1 , these fall beneath the old median level * ; they do not 
fall below the control limits, but the systematic reduction is evident. 

It follows that the change in technique is shown almost certain to 
have resulted in a decrease in relative variability at the same time as 
as increase in mean length of life. A further question will then be 
this : Does the variation among the 15 samples suggest that the 
production is controlled at the new level ? This is a problem of the 
second t)q)e described on p. 33. Estimates and cr^ of new standards 
must be obtained from the samples. As shown below in the Appendix, 
they are 

ae = 1910 hrs., ae = 487 hrs. 

From these, new control limits for the means have been found, 
and arc shown in Fig. 3(a'). All the 15 points fall within the outer 
limits, although 2 lie very near the boundaries. 

An interesting point is now raised : we can obtain from what may 
be termed the parallel control test (see Appendix II (i)) a single measure 
of the probability that the whole set of 15 points w’ould be scattered 
so widely about a^, were the control perfect, Wc find that the 
chance of as great or a greater amount of scatter, were the product 
controlled, is given by P = o-oi 5 . On a pure probability basis the 
chances are rather heavily against homogeneity. On the other hand, 
we have seen that all the means pass the outer control limit test. We 
see here, I think, the difference between the ideal and economic 
states of statistical control; the first to be judged by the odds of 
random sampling, the second on an empirical basis determined by 
what has been found to pay. Whether Shewhart’s limits could be 
narrowed, experience alone will show. 


♦ See Appendix, p. 62. 
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Illmtration 2. 

The previous illustration was of a producer’s problem. Consider 
now the problem of a large firm of consumers wlio were receiving over 
a number of years regular consignments of rough slack from a certain 
colliery. At intervals of about a week, a chemical analysis to 
determine the percentage ash-content was made on a sample of 
the coal obtained from a randomly chosen wagon. What method 
could the consumer use to determine whether the supply was remaining 
statistically uniform, as far as the prop()rtion of ash-content was 
concerned ? The ultimate practical goal would be to devise a routine 
scheme for testing the position from week to week, but I shall here 
confine my attention to a preliminary research problem. 

Suppose that loo values of the percentage ash-content are taken — 
that is to say, the results of about 2 years’ experience — and that the 
control chart method of analysis is carried out. In order to judge 
whether there are significant secular changes in quality from time to 
time, we may compare the means and standard deviations oi ash- 
content in consecutive groups of observations, against control limits. 
But how are the latter best determined ? The standard deviation of 
ash-content was estimated, 

(а) From the whole 100 values grouped together, a^>= 3*038 
per cent. 

(б) From 10 groups of 10 consecutive values, a/ — 2*864 per 
cent. 

(c) From 50 groups of 2 consecutive values, a/' = 2*683 
per cent. 

using for (b) and (c) the equation (2) of the Appendix. Although the 
differences arc hardly significant in a statistical sense, the fact that 
these values decrease suggests that long-term fluctuations in quality 
may be present, although they will not be pronounced. The third 
estimate will be most free from these, and has been used in forming 
the control limits shown in the four charts of Fig. 4 .* 

If we Uvse Shewhart’s rule, the position of the seventh mean in the 
chart for samples of 10 vsuggests definite lack of control; on turning 
to the chart for means of 2, we can see more clearly what is happening. 
After a rise to a high value, there is a systematic fall in ash-content 
from the thirty-fifth saniiffc onwards, and this fall in means is 
associated with a reduction in variability. The possibility of the 
changes being in part due to alterations in the technique of laboratory 
analysis would, of course, have to be considered. Apart from this, it 

* The use of samples of 2 for estimating variation freed from time chaises 
was discussed by “ Student ” in a paper on “ Errors of Routine Analysis,” 
BiometriJea XIX, pp. 161-164. 
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is likely that the phenomena could be related back either to alterations 
in the mining process or to changes in the formation of the coal seam. 


Percentage Ash-content. 
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These are points for the technical expert to decide ; the purpose of the 
statistical analysis is to provide evidence to guide his judgment. 


Standard Deviations Tor samples oT 2 Standard Deviations for samples 

of 10 















40 


Pearson — Control and Standardization of [Part I, 


Illustration 3. 

So far I have discussed only the control of a single measure of 
quality taken in isolation from others. But it will sometimes be 
important to consider the relationship between two or more qualities ; 
that is to say, we may be concerned with the control of co- variation as 
well as of variation. An interesting example arises in the case of 
tests of quality which are destructive ; such, for example, are tests of 
breaking strength. Tn dealing with certain metal products, a measure 
of hardness is sometimes used as an index of tensile strength. If, 
however, we arc to predict strength from hardness, using the correla- 
tion method, it is clearly essential that the degree of relationship 
between these two qualities shall remain stable. It must not 
change from one plant to another or from one month to the next ; 
in fact, not only the mean and variation about the mean, but the 
correlation coefficient also needs to be subjected to control analysis. 

Table IV. 


Correlation Data for Aluwnn urn Die Castings 
(Samples of 12.) 


No. 

lensil* strength (lbs p( r <i.q in) 

Kirdnoss (Rot k\V( ll’b J^. 

Coeflioient of 
Correlation. 

Mean 

standard 

Dcvidtioii. 

Mean 

standard 

Deviation. 

1 

33,899 

2565 

68-49 

10-19 


2 

2«,21b 

4318 

ti8-(»2 

14-49 

0-876 

3 

30,313 

2188 

66-57 

10-17 

0-714 

4 

33,150 

3954 

76-12 

11 -OS 

0-715 

5 

34,269 

2715 

69-92 1 

9-88 

0-805 

0 

— 

— 


— 

— 


1 — 


1 




The type of problem is illustrated by the data given in Table IV, 
which is based on measurements of, {a) tensile strength in lbs. per 
sq. in., and (6) hardness in KockwelFs “ E ” made on test specimens 
of a certain aluminium die-casting.* The data have been divided 
into samples of 12 , for each of which two means, two standard 
deviations and a coefficient of correlation are shown ; were more data 
available control charts could be formed for each of these five 
quantities. 

Illustration 4. 

A variable quantity of another type to those we have considered 
is the number or fraction of units in a sample bearing a certain 
characteristic, such, for example, as the fraction of units defective. 

* The data are taken from W. A. Shewhart’s Economic Ccmirol of Quality 
of Manufactured Product, p. 42. 
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At early stages in mass production it will often be more economic to 
allow a certain number of defective parts to slip through to a later 
stage in assembly, rather than attempt loo per cent, inspection, 
provided that the fraction defective is kept below a certain level. 
That this result is being attained may l)e checked by spot sampling, 
and the problem then becomes one of testing whether the fraction 
defective is statistically controlled. 


Table V (a). 

Defective Units in 12 Samples of 400 Articles, 


Sample No. 

]. 

H 

B 

D 

D 

C 

7. 

8. 

9 . 

10 

11 . 

12 

Units defective ... 

8 

i 

B 


2 

B 

B 

2 

3 


1 

5 


Table V (b). 

Terms of Binomial (q + p — 0 * 010625 . 


h = number defective 
in 400. 

1 

0 . 

1 

2. 

1 

3. 

4. 


c. 

Chance ofh 

Chance of b or less 

00139 

00139 

005H9 
0 0738 

0-1283 

0-2021 

01828 

0*3849 

0-1949 

0-6798 

0*1657 

0*7455 

0-1172 

0-8027 


h — number defectuc I 
in 400. 1 

7- 

s 

9. 1 

10 . 

n. 

r->. 

1 

33 

or more. 

(liance of 6 ..., 

Chance of b or less 

0*0708 

0*9335 

0*0374 

0*9709 

0*0175 

0*9884 

0*0073 
0*9957 1 

0-0028 

0-9985 

0*0010 

0*9995 

0*0005 

1*0000 


Table V shows the results of 12 series of inspection tests each 
carried out on 400 articles ; in all 51 articles out of 4800 were defective, 
or a fraction o*oio6. Is the variation in this fraction from series to 
scries such as to suggest that the chance of defect is not remaining 
constant ? If it were clearly not constant, that is to say there was 
evidence of heterogeneity or lack of control : 

(а) No safe conclusions could be drawn as to the amount of 
defect in material outside the samples actually inspected. 

(б) It would probably be worth while attempting to track 
down the causes of excessive variation. 

The numbers of defective articles have been plotted in Fig. 5 , and 
the usual pair of control limits are shown. These have been obtained 
as described in the Appendix from the binomial expansion (q + p)”, 
where n = 400 and jp = i — g = 0*0106. 

It appears from the chart that the fraction defective may be 
considered in this case to be under control. 

c2 
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Schemes for sampling inspection at various stages in production 
have been widely adopted in the manufacturing section of the Bell 
Telephone System.* In some cases the rules laid down involve the 
drawing of a second samples when the fraction defective in the first 
exceeds a certain limit. To the applied mathematician there is 
considerable fascination in this application of probability theory to 
determine how best to adjust, from the economic point of view, the 
fineness of the inspection sieve to be used at each successive stage of 
manufacture and assembly. 


(5) A Specification Problem 

Specifications are required to distinguish between the good and 
the bad : tlie article which is suitable for a purpose' and that which 
is not. If every article or unit were inspected, or if all of them in 
a given lot were identical in character so that the inspection of one 
were all that was nec(*ssary, it would be possible to distinguish with 
certainty between the good and the bad. Actually we cannot do 
this, since there is variation from one article to another, and loo 
per cent, inspection is generally out of the (piestion. But provided 
that the production is under control, we can arrange by the inspection 
of a sample that the chance is exceedingly small 

{a) Of passing material of quality below a certain standard, 
(li) Of rejecting material of (piality above another standard. 

A necessary part of a specification is therefore a rule of procedure 
for sampling and testing, and it is both important that these testing 
rules should be devised in the most effective manner, and essential 
that steps should be taken to secure a representative sample. 

We may determine the testing rule so that a manufacturer whose 
material is at or above a certain standard is very unlikely to be 
penalized by rejection. This standard will be associated with a 
risk of rejection, e. It may be termed the 'producer's effective level 
or safety level, since in order to reduce to e or less the risk of his 
sample failing to pass specification, he must keep the quality of 
output up to or above this level. Material of quality below the 
producer’s effective level will often pass specification; but the 
chance of acceptance will decrease as the quality falls until 
finally a level is reached such that the chance is now e', or less, that 
a sample from material at or below this standard will be accepted. 
We may term this second standard the consumer's effective level or 

♦ The basis of some of these schemes is described by H. F. Bodge and H. G. 
Romig in the Bell System Technical Jcmrnal, VIII, 1929, pp. 613-631, in an 
article entitled “ A Method of Sampling Inspection.” 
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Fig.5. Control Chart for Fraction of Defective Parts. 
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safety ](‘V('l, .since his risk of receiving material of quality below 
this level is not more than c'. 

Between th(‘ consumer’s and produe(*r\s effective levels there 
lies a belt of uncertainty, which it is clearly desirable should be as 
small as possible, for on this depends the efficiency of the specification. 
This efficiency may be increased : 

(1) By increasing the size of sample tested. 

(2) By fixing rul(*s for a second sample to be drawn when 
ih(‘ first fails to pass a certain standard. 

(3) By choosing, from possible alternative testing rules, that 
which reduces the belt of uncertainty to a minimum. 

The following example will illustrate some of these points. It 
has already been suggested that in certain problems the coefficient 
of variation has a definite physical meaning. In the case of cement 
mixing, for exatnple, th<' mean and standard deviation of strength 
will depend upon the way of mixing, the speed of setting, the tem- 
perature, etc., but the coefficient of variation may be independent of 
these factors. (Consequently it is de.sirable to take this ratio of 
standard deviation to mean as one characteristic of quality to be 
consider(*d in specifications. 

In discussing with manufacturers the testing rule to be adopted, 
while the obvious criterion to use seemed to be the sample coefficient 
variation, v — sjx, it was found that certain practical — shall I say 
diplomatic — considerations nece.ssitated the use of a simpler 
criterion. Such was obtained as follows : let the sample size, 7?, 
be a multiple of 3 ; arrange the observations in order of magnitude 
and find as well as the mean, Jr, the mean of the lower two-thirds 
of the }i values, say .fg. Then 

— 

was the criterion suggested. At first glance it may appear absurd 
to suggest the u.se of uxn place of v, yet it is very instructive to examine 
the problem a little more closely. If the distribution law for x be 
normal with mean, a, and standard deviation, a, the sampling 
distribution of u (as that of v) must depend only on the sample size 
n and the coefficient of variation v = oja, in the sampled universe. 
Distribution curves for u were first obtained experimentally, and 
certain of these are shown in Fig. 6 for samples of 12, and for the 
cases V = 0*050, 0*075, o*Jtoo, 0*150, 0*200. 

Suppose now that we start from the consumer’s end of the 
problem and fix testing rules so that samples of 12 from material 
having d = 0*200 will only pass specification 
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(а) I time in loo (e' = o*oi) ; 

(б) I time in 20 (e' = 0*05) ; 

(c) I time in 10 (e = o-io). 

It is found from the empirical sampling curves that the three 
corresponding testing rules will be as follows : Reject when, 

(a) u> Ua— 0*0542 ; {b) u> uo— 0*0647 I (0) u> Uc ^ 0*0711. 

These three discriminating levels arc shown in Fig. 6. 

Wince the distribution curves overlap very considerably, these 
rules will lead to many rejections in cases where the sampled material 
has V < 0*200. The integral curves drawn in Fig. 7 show the 
position even better than the distribution curves, and if drawn on 
a large scale provide a ready method of reading off the percentage 
rejections for different values of e'. The situation is summarized 
■in Table VI. It is clear that if we reduce to o*oi the consumer’s risk, 

Table VI. 

Effect of u-Tcst. 


Dihcnniin tting 
\.»luc. 

IN f<*< rititrc K< tioiis it . 

€ 0 075. 1 i 0 100. 1 r 0 150. 

Pi'm Jilfijft 

A( ccptancub it 

V . 0‘Lm 

Ua -- 0 0542 

4-3 

HRrBflH 


10 

ui, - 0*0047 

0*2 



5*0 

Uc - 0*0711 

0*0 



10*0 


e', with regard to material having v = 0*200, the producer’s effective 
level must be set v(‘ry far below this value. A producer whose 
material has v ~ 0*075 likely to incur 4*3 per cent, of 

rejections. 

I have already indicated methods that might be employed to 
reduce this belt of uncertainty ; one involves the drawing of a second 
sample in certain cases. Suppose that the following testing rule 
were fixed : 

Reject if w > Wc = 0*0711. 

Test a second sample if Uc = 0*0711 > u> 0*0542 = 

Accept if = 0*0542. 

The result is shown by the figures in bold type in Table VII. 
Before discussing these figures, we may consider in what way the 
use of V instead of u would lead to a more efficient testing rule. 
Increased efficiency, if it exists, would arise because the sampling 
curves for v would overlap one another less than the corresponding 
curves for u shown in Fig, 6. In other words, a testing rule based 
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Table VIT. 


Comparison of u and v- Tests. 


IVrroiita^o of Tests 
resulting m ; 

Tost (Yitorion 

USl (1. 


Qu.ilil} of Output. 

7 0-u7.>. 

r 0-U)(). 

7 - 

r - ()-20(). 

Complete acceptance. 

{: 

95*7 

06‘r 

62-7 

r>2-r> 

10-0 

s-s 

} 10 

Further sampling. 

/ n 
\v 

43 

S'.i 

32-2 

34'S 

31-7 

35‘0 

1 !)0 

Complete rej(‘ction. 

f « 

1 

00 

00 

5-1 

2-r 

58-3 

6rr3 

1 900 


on V would discriininato bcdwoon good and bad quality nioru 
t‘ff(*ctively tlian a rule based on a* 

The work of A. T. McKay, confirmed by K. C^ Fieller,'j‘ has madci 
it possible to obtain a V(‘ry good approximation to tlie sampling 
distribution of v. Ilsing this, we may find two discriminating 
values Va, — o*o9()4 and Vc “ 0-1349 which cut off 1 per cent, and 
10 per cent. respcctiv(*ly from the distribution of v wlien the sampled 
universe has a coefficient of variation, v =- 0*200. From these it 
is possible' to obtain the p<*rcentage re'je'ctions and acce'ptances in 
the cases v ~ 0*075, 0*100 and 0*150 as was done wlien using u as 
criterion. The results are shown by the italic figures in Table VII, 

This form of sumrnarize'd presentation re'adily sugge'sts a number 
of questions which are' tyjiical of those that should be raised in 
determining the sample tests to be included in a specification. 

(1) How do these figures appeal to the manufacturer? Does 
this testing rule appear te) se^rve the purpose of discrimination 
between good and bad quality that is neeeled ? He)w might it be 
modified ? If it is adequate, might the sample size be reduced 
below 12 ? If inadequate, is he prepan'd to let the size be increased ? 

(2) Kelative efficiency of u and v. There is surprisingly little 
difference between the efficiency of the two criteria, but the table 
shows a small advantage to v.X For example, the manufacturer 
whose material has a coefficient of variation of 0*100 will risk com- 
plete rejection on about 5 per cent, of samples when the test is based 

* Wo moot here a very fundamental statistical problem that arises in choos- 
ing the most efficient criterion for testing hypotheses. This conception of the 
efficiency of a criterion in discriminating between the false and the true hypo- 
thesis is closely related to certain principles in the logic of statistical inference, 
developed by J. Neyman and the present vriter in a paper which is being 
published elsewhere. 

t R.S.S. JouBNAL, XCV, Part IV, 1932, pp. 095-702. 

j Too much stress must not bo laid on the exact values of the percentages 
for the B-test, since the curves have been derived by empirical methods only. 
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on u, and on only about 3 per cent, when it is based on v. Does 
the greater simplicity in the calculation of u balance this loss ? 

(3) Where a second sample is needed, of what size shall this be, 
and what testing rule is to be applied to the result ? 

(4) Assumptions involved. Is the distribution law of the 
quality, X, near enough to the normal to justify the use of this 
theory ? Can random sampling be assured and is the product 
controlled ? 

These arc some of the points that need to be thrashed out on a 
specification committee, but without some preliminary statistical 
investigation, it should be evident that there can be no solid founda- 
tion on which to build.* 

(6) CoNCLiijJiNO Kemarks 

In the preceding s(‘ctions I have used a number of illustrations 
to outline the contribution, as I see it, which statistical analysis can 
give to modern industry. This contribution has two important 
aspects ; it provides, 

(1) A scientific basis for the establishment of economic 
standards of quality. 

(2) An essential tool for the manufacturer in his effort to 
maintain those standards and to increase efficiency in 
production. 

It is b(»cause we find from so many view-points that the economic 
goal at which to aim in production must be expressed in terms of 
quality which is statistically controlled, that I have laid particular 
emphasis on the methods of control testing. These are funda- 
mental; but there are, of course, other methods, besides those 
which I have mentioned, that will often be of value. 

I have referred to the quality of labour as one factor affecting 
production, but have purposely not attempted to discuss the 
important field of industrial psychology. It is clear, however, that 
statistical methods, which are shaped to analyse any form of 
variation, are as essential to the psychologist as to the engineer and 
the chemist. 

The question of cost is often raised as an objection to the intro- 
duction of new methods. To this it can be answered that in many 
cases the test records required are already collected as a matter of 
routine, but arc filed away unused, often to be destroyed upon 

* In trying to show the bearing of eertain important conceptions in theo- 
retical statistics on problems of bpecificatioii, I fear [ may have expressed 
myself in this section in rather too technical a form. But it would not be 
difficult to restate those points in a manner that should be readily understood 
by manufacturers on a specification committee. 
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accumulation ; that the cost of statistical treatment is a relatively 
small item after the records have been taken, and that there are a 
number of firms who have accepted the risk of initial expenditure 
and have been well repaid by the ultimate gain. Indeed, the present 
survey will have achieved something of value if it calls attention to 
the fact that the methods described are being used, here and there, 
by practical industrialists. 

From the standpoint of the statistician, I liave tried to indicate 
certain of th(‘ problems needing solution. There are some which 
involve hard but straightforward calculation, such as testing the 
adequacy of approximations and preparing tables in most con- 
venient form for ready use. But then* arc also others of equal 
importance which li(* on that border region where the mathematical 
statistician is exploring the unknown. 

In our present impasse, when the remedies discussed cover the 
whole world system of exchange and supply, these w^ires that I 
have set out may perhaps be thought of small account. Yet I am 
confident that whatev(*r be the immediate or ultimate solution of 
world economic probh'ins, it must include the development of 
methods which seek both to eliminate the waste* of (*nergy in pro- 
duction, and to supply goods soundly made and such as arc best 
fitted to satisfy our human wants. These are the aims of scientific 
method, and in this case the scientific is necessarily the statistical. 


APPENDIX 

The Mathematical Background of the Control Charts 
AND Tests 


The probability limits for each control chart are determined from 
the sampling distribution of the corresponding statistical estimate. 
In all cases except that associated with the binomial (/(vi) and 
//(vi)) the theory is based upon the assumption that within a 
homogeneous group the varying character or quality, x, follows the 
normal law of distribution, 




1 -i<~Lr»y 

V2na 


. ( 1 ) 


But from a variety of evidence which is available, mainly of an 
experimental character, it seems clear that from the practical 
point of view the tests may be safely used when the form of variation 
differs considerably from the normal. I must admit that the nature 
of the problem makes it very difficult to define the expressions 
safely used ’’ and ‘‘ differs considerably.” From the point of 
mathematical exactitude, two probability distributions may differ 
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considerably, and yet as a guide to practical action one may be 
safely used as an approximation to the other. 

One method of defining the issue is as follows. Experience has 
shown that the great majority of observed unimodal frequency 
distributions can be represented adequately by members of a single 
system of mathematical curves, such as the Pearson-type curves, 
whose shape is completely defined by the two frequency constants 
VPi and ^2- hypothesis any distribution law may be 

represented by a point in a j)lane with rectangular co-ordinates 


FIG.8(^,,/ff2) Plane 

(Black circles represent 8 observational points) 



Scale of ^ 

(VPi, P2)» region in this plane ^^ill therefore be associated 

with a set of distribution laws. Is it, then, possible to suggest any 
working rules indicating that when the variation in quality follows 
a distribution law whose (V pj, pg) point falls in a prescribed region, 
this test or tests may be used ? 

At the present stage of my own investigations I am inclined to 
hazard the opinion that if a circle be drawn in this plane with centre 
at the point, VPi = o, pg = ^ radius 07, then for 

variation associated with the region contained in this circle, the 
control chart limits to be described below may be used even if the 
sub-grouping is into samples containing only five or six observations. 
But I suggest this only as a tentative conclusion which is in the course 
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of being put to a fuller testing, and it may well be found advisable 
to reduce tbe radius of the circle. Fig. 8 shows this circular region 
and also the (VPi, P2) poii^ts of the distributions listed in Table II. 
It must be remembered that these p values have been calculated 
from samples, three of which contain l(‘ss than 200 observations; 
they must therefore be considered as liable to varying degrees of 
sampling error. 


I. Calculation of Control Chart Limits. 

Suppose* that N observations of a variable (juantity x, are divided 
into k sub-groups or samples, and that the grou]) contains Ui 
observations, with 


Mean ~ X(, Standard deviation 

Co(‘llicient of variation — .v^/Jv ~ Vi. 

The valu(*s of the* mean, a, and standard (l(‘viation, ct, of the dis- 
tribution-function (1) are either determiiu'd from past experience, 
or may be estimated from the data (problems of types (1) and (2) of 
pp. 32 , 33 above). In the latter event we may use in the charts, 


1 f 
1 


A Hi 


a/ 




( 2 ) 


Th(* construction of charts bas(‘d on is, however, not satisfactory 
N — k is, say, less than 30. 

I shall suppose that in each case a pair of outer control limits is 
to be taken at the probability levels P -- o-ooi, and an inner pair 
at P = 0*025. In any planned investigation, it is generally possible 
to arrange that the number of observations in a group is kept 
constant, or that 


— n — constant = 1, 2 . . . /r) . . . (3) 


For this r(*ason and because of the resulting simplicity in treatment, 
the following discussion will be restricted to the case in which (3) is 


♦ Jf Xii be the value of x in the sample, then St is hero defined by tlio 
relation 


Z(xa- 

^ii=i 




This division of the sum of squares by n, rather than /i* -- 1 is likely to be 
criticized by some. Let me first point out that no error is involved ; that 
is on the average less than in small samples (only half its value when w = 2 ) 
is not a difficult conception to grasp. The baw* Imc (mean s) and limits in the 
control chart for a are fixed accordingly. When an estimate of a* is needed, 
the bias may be corrected as in equation (2). What is of real importance from 
the view-point of international industrial standardization is that a common 
practice should be established in this and in other countries. 
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true. If 111 is not constant, limits can still bo shown in the charts, 
but they will not be straight lines.* 


(i) Control Limits for Means. 

If there is perfect theoretical control, Xt should be distributed 
normally about a with a standard error of ct/V n. Consequently we 
should draw, 


( Outer control limits at a db 3*09()2a/V _ a 1 ^q-ooi ^ I 
( Inner control limits at a i l*9600a/\/ n — a ± ^o*025 

where the constants A are given in Table VIII for n = 2 to 10. 


w 


(ii) Control Limits for Standard Deviations. 

If there is perfect control, the sampling distribution of follows 
the well-known law whose probability integral can be obtained 
eith(‘r from the tables of the yf integral,]* by writing 

— ns^/a^ (5) 

and (‘iitering the tables with n — i degrees of freedom ; or from 
the Tables of the Incomphde Gamma Function,]; where 

p — — 3), u — ns^l(2GW p + 1) . . . (6) 

If w(* write the control limits as follows, 

( Outer control limits at i^o-ooi ^ ^0*999 ^ \ /7\ 

\ Inn(*r control limits at -^0*025 ® -^0-975 ^ ^ ^ 

Mean s at 

the coiivstants B, except B,,,, can be found from the tables by back- 
ward interpolation. The process is a little laborious, and it would 
be clearly desirable to extend Table VIII, in which I have given 
values of the B\s for n -- 2 to 10. If n is greater than 30 we may 
reasonably assume .s to be normally distributed about a, with a 
standard error ot a/ V 2 n, and take limits at 

CT 4 - 3*0902a/\/2w and a ± l*96(X)a/\/2/t. 

The control chart might, of course, have been formed for St^ instead 
of Si. The latter was chosen because the linear measure of variation 
has a significance more readily grasped by the non-statistician. 

♦ Charts of this typi* may be seen in W. A. Shewhart’s Economic Control of 
Quality of Mcmufaciured Product, p. 310. 

t As, for example, in Tables for Statisticians and Biometricians, Pt. I. 
Table XI I (issued by the Biometric Laboratory). Hero w' = sample size == 
number of degrees of freedom 1 -"/■b L in R. A. Fisher’s Staiistical 
Methods for Research Workers, Table HI; in his notation n = sample size — 1 
-- number of degrees of freedom = /. 

t Tables of the Incomplete Gamma Function, H.M. Stationery Office, 1922. 
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(iii) Control Limits for Coefficients of Variation. 

Eecent work by A. T. McKay * has shown that an approximation 
to the sampling distribution of v may be obtained from the 
distribution by writing 



and entering the tables of y} with n — i degrees of freedom. It 
follows that the i)robability levels found for 5 may be used to obtain 
those for v. In fact, they may b(^ obtained from the equations, 

^'-^'^('[1 1 -1 (9) 

where 

^"Vooi V^^o-ooi’ ^ 0*025 ~ V^o o 2 r>’ *dc. . . ( 10 ) 

Values for ^ 0 - 025 . ^' 0 - 973 ^ ^ 0-999 VIII from 

_= 5 to TO. I am not clear of th(‘ aecmr.icy of the approximation 
for n <5 or for a/a^' The mean valiu' of the true sampling 
distribution of v ap 2 )ear.s to be infinite, and the most satisfactory 
central value to (*uter in tin' control chart is j)er]ia 2 )s the nu'dian, an 
approximation to which may be obtaim'd from the m(*dian yf 
through ( 8 ). The values of C,„i shown in Ta])le VJII for n =- 5 to 
10 will give this approximation when used in ( 0 ). 

Example of use of Table VIII ; Lamp data (Illusl)ation 1 , p. 33). 

Case (1). Standard of quality obtained from previous experience, 
and represented by 

a — 11 28-4 hrs,, a - 531*9 hrs. 

Taking from the Table the appropriate valiu's oi A, B and G for 
n == 5 , the limits shown in Fig. 3 (a), (h) and (c) are obtained from 
relations (4), (7) and (9), respectivedy. 

Case ( 2 ). Values lor a and a to be estimated from the 15 samples 
a^. and must be found from equations ( 2 ), where 

N = 75, k — 15, Hi ^ constant — n 
Note that N — k> 30. It is found that 

= 1910*0 hrs., a,. = 487*1 hrs. 

These values have been used to obtain the control limits for the 
means in Fig. 3 (a'). 

(iv) Control Limits for Range. 

By the range in a sample of n, 1 mean the difference between 
the greatest and the least values among the n observations. In 

♦ Already referred to in section (5), p. 46, 



1933.] (he Quality of Manufactured Products, 53 

small samples range is highly correlated with standard deviation,* 
and at any rate for purposes of rapid investigation, it may prove a 
useful substitute for the latter in controlling variation. In a paper 
just published, 1 1 have given a table of approximate percentage limits 
of the distribution of range in samples from a normal population, from 
which control charts may be formed. But because of the relative 
simplicity with which range can be calculated, it would be a little 
dangerous to advocate its use as a common tool before fuller 
information on its reliability has been collected. 

(v) Control Limits for Coefficients of Correlation . 

The problem in simplest form is this : observations on two 
correlated characters have been divided into k rational sub-groups 
giving coefficients of correlation rj, r^, , . . r^. Is the variation 
among these r’s consistent with the hypothesis of statistical control ? 
In problems of Type (1), a standard value for the correlation, p, has 
been fixed from previous experience. For problems of Type (2), a 
value must be estimated from the data. A crude method of 
procedure is to take the weighted mean value, or 

( 11 ) 

/-I 

R. A. Fisher has suggested a method of weighting based on the 
^-transformation which appears more sativsfactory.J The sampling 
distribution of r, if n be small, is so far from normal § that the use 
of symmetrical control limits (as for means) based on a standard 
error of 

a, (1 - p*)/a//T^ 1 (12) 

is not satisfactory. Limits may, however, be obtained from the 
normal probability integral if Fisher’s transformation is used, and 
should the control of r become a common standard practice, tables 
for facilitating the determination of these limits for P — 0*001 and 
0*025 could certainly be prepared. 

(vi) Control Limits for Fract ion Defective. 

Suppose that 6 individuals in a sample of n have a character 
e.g. b out of n are defective. The problem is to distinguish between 
situations in which there is a stable cause system determining the 

♦ For samples of 5 the correlation coefficient appears, for example, to be 
over -I- 0*95. 

t Biometrika, XXIV, pp. 404-417. 

X Metrorif Vol. I, N. 4 (1921), p. 17. For the g-transfonnation see his 
Statistical Methods for Research Workers^ Section (36), 

§ The frequency constants of the sampling distribution and ordinates of 
the curve are given for a wide range of oases in Tables for Statisticians and 
Biometricianst Part II. Tables XXXI and XXXII. 
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j)r(*som*(‘ or a])s(‘iKH» of .4, and otliors in wliicli tlio systoiu is unstable, 
or not under control. In tin* first case we say that the chance, />, 
of an individual unit tak(Ui at random l)earin" the character A 
remains constant. Jf this be so, tlum in repeat(‘d random samples 
of ?/, h will be distributed according to a frecpiency law whose terras 
are given by the binomial expansion {q where p ~ 1 — q. 

Tlie observed values of h may be jdotted in a control chart, as in 
Fig. 5, but since they must assiiine integral values it will not in 
g(*neral be possible to draw limiting levels corresponding exactly to 
P — O'OOl and ()’025. Approximate positions for the limits may 
be obtained, however, either by calculating the required number of 
terms of the binomial, or if p be small and n large from Poisson’s 
limit to the binomial, the terms of which have been tabled.* 

The moment coefficients of the terms of the binomial expansion 
are 

Mean h = np\ Standard deviation of h Vnpq \ .. 

Pi == (1 - 4Pq)l(iU^^i)^ P 2 =" 3 1 (1 — I 

If neither p nor n be too small, Pj and Pg will approach the 
values of 0 and 3 respectively, and limits may be drawn at 

np d xV npq (14) 

where the multipliers, X, can be taken from the normal probability 
scale, viz., 

for outer limits X = 3-0902, for inner limits X — 1-9600. 

In dealing with fraction defective, however, p will generally be a 
small number, perhaps of order 0-01, and unless 71 be very large 
the sampling distribution of b will be far from symmetrical. 

In the example described above (p. 41 and Table V) p must be 
estimated from the data. If there are k sam 2 )les each of size n, so 
that N = kn, we take 

p, = S {h^)IN (15) 

and in this case find 

p, ==-- 51/4,800 = 0-010625. 

Hence if there be control, we should have for the sampling dis- 
tribution of 6 

(Mean = 4-25 Standard Deviation = 2-0506 
I Pi = 0-2278; P 2 = 3-2228. 

This distribution is clearly not symmetrical, and the limits suggested 
in (14) could not be used. The terms of the binomial for which 
p = 0-010625 and n = 400 are shown in Table V as well as the 
♦ See, for instance, Tables for Staiiaiicians and Biomeiricians, Pt. I, Table LI. 
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cumulative totals. A very good approximation to tlu'sc values 
could be obtained by interpolating in the Tables of the Poisson 
function referred to above with 

m -= mean = 4*25 

The outer limits for the control chart may now be taken at 
— 0 and between h — 11 and 12; the inner limits between h — 0 
and 1 , and betwe(»n 6 = 8 and 9. 


IT. The Parallel Control Tests. 

These tests indicate* in terms of a single measure of probability 
whether the scatter of points in the control chart is more than 
might be expected through chance fluctuations were the data 
homogeneous. 


(i) Control Test for Means. 

Derived by R. A. Fisher.* Using the notation introduced on 
p. 50 above, and supposing that the k samples are not necessarily 
of equal size, we may write 


•?0-= 

1 A 

iV^ii 1 

1 

i {»,!■,) . 

’-1 

• • (16) 


h 


k )tt 


- -Fo)* 

= S nt(xt 

— 


-x,f (17) 

1 1 


1-1 1 1 



A 


k 



: i: n,{jr, - 

- + 


. . (18) 


where Xq is the mean and the standard deviation of the N 
observations pooled together. There are now two methods of 
carrying out the teat which are equivalent, but are derived from 
somewhat different lines of approach and involve the use of different 
probability tables. 


(i) a. Following R. A. Fisher’s “ Analysis of Variance ” Technique.'\ 
Form the following table, based on equation (17), dividing the 
total variation into two parts. 


Sum of squares. 

h 

From variation of means ^ 

t 1 
k tit 

From variation about means S II {x^t — Xt)^ 

k th 

Total S S {x^ — 

<-l t=X 


Degrees of freedom. 
k-1 


N-k 


N-l 


* See Statistical Methods Research Workers, Chapter VIII. and Jowmai 
of Royal Statistical Sodely, LxXXV, 1922, p. 605. t Ihid. 
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Thou if the hypothesis of control is true, the sample means 
differ only through chance fluci nations, and 

, ^ and S (19) 

A -- 1 /_! IS — A i-\ 7-1 

will be two independent estimates of the unknown variance, or 
squared standard deviation, a^. 

The hypothesis is tested by examining the significance of z, 
which is half the natural logarithm of the ratio of these two estimates. 
Tables of the 5 per cent, and 1 per cent, probability levels of z are 
given by Fisher in his book. 

(i) b. Using the Squared Correlation Ratio^ as Criterion. 

i - w?<-*o)}/v • • • • (20) 

iV /-I 

As increases from 0 towards 1 , the hypothesis of control 
becomes less and less likely. The sampling distribution of r^, were 
the hypothesis true, is given by, 

y(Yj2) ^ constant X ^ . (21) 

for which the probability integral for a certain range of values of N 
and h will be obtainable from the Tables of the Incomjilete Beta 
Function,* or by any other method used for dealing with this 
distribution. 

The first method may be used on the data of illustration (2), 
section (4), taking the 100 observations broken up into 50 groups of 
2. The analysis of variance table is as follows : — ■ 


Variance. 

Sum of 
&quaroH 

1 

Dcffices of 
freedom. 

Estimate of a*. 

|loge(o8timato). 

Between samples 

Within samples . . . ^ 

r>(j;i()o 1 49 

309-94 j 50 

11*490 

7*199 

1*2207 

0*9S70 

Total 

922-94 99 

Difference = c — 0*2337 


To judge whether z is significant, we may either interpolate in 
Fisher’s tables with n^ — 49 and — 50 degrees of freedom, or 
make use of the fact that when and 9?2 ^re large and nearly equal, 
z is approximately normally distributed with a standard error of 



In the present case, 2 ;/a^ = (0’2337)/(0-1421) = 1*64, and the 
tables of the normal probability integral show that this value would 

♦ To be issued shortly by Biometrika. 
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be exceeded by chance in about i case in 20. The fluctuations in 
mean ash-content found from consecutive samples of 2 increments 
would therefore be judged as barely of significance, were it not for 
the systematic nature of these fluctuations referred to above and 
seen in Fig. 4. 

The second method (i. b) may be used on illustration (1), section 
(4), (Lamp data). Here, 

N — 16, k = 15, ni = constant = 5, = 0-3449, 

and it may be found from (21) that the chance of obtaining as 
large or a larger value of were the hypothesis of control true, is 
given by P = 0-015. That is to say, the scatter of the means is 
rather exceptional. 

The expression (21) for the sampling distribution of y)^ is derived 
on the assumption that the quality, x, is normally distributed, but 
this test is not at all sensitive to changes in the form of the dis- 
tribution law.* In fact, it may, I think, be safely used if the 
(VPi, P2) frills within the circle defined above and shown in 
Fig. 8. 

(ii) Control Test for Standard Deviations. 

The use of the following criterion, L, has been suggested by J. 
Neyman and the present writer, to test the hypoth(‘sis that the k 
variances s^(t -= 1, 2 ... A’) do not differ significantly. f 


N 



L is therefore the ratio of the weighted geometric to the weighted 
arithmetic mean of the group variances, and is independent of the 
unknown cr. The hypothesis of control becomes less and less likely 
as L tends to zero. If the variation in x be normal, the moments 
of the sampling distribution of L (if the hypothesis of control be 
true) have been found, and an approximation to the probability 
integral, again depending on the Incomplete Beta Function, has 
been suggested. J 

In the case of the 15 samples of 5 lamps (illustration (1), section 
(4)), it is found that L = 0-9138, and the approximative method 
shows that the chance of obtaining a value of L as large or larger 

♦ A paper discussing this question M^as published in Biometrika, XXIII, 
pp. 114-133. 

t “ On the Problem of k 8amples.” Bulletin de VAcademie Polonaise des 
Sciences et des Lettres, Serie A, 1931, pp. 460-481. See also Biometrika, XXIV, 
p. 416. 

t See papers referred to in the preceding footnote. 
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than this, if the variances are controlled, is 0-015. In -g 

suggested by the chart, the 15 values of St^ arc unusvi^jl^ ^j^g^ 
together. As we have seen, there is evidence of some lack ^ control 
from sample to sample in the mean length of life, but this i g^ 
at all for the standard deviation. 

The sensitiveness of this criterion, L, to changes from the 
in the distribution law of x is under investigation. 

(iii) and (iv). The Coefficient of Variation and the Range, 

No exact single control tests exist in these cases to measure the 
significance of the scatter shown in the charts. 

(v) Control Test for Co-variation, 

The possible applications of theoretical methods of analysis of 
co-variation have hardly yet been fully explored, but it is already 
clear that a number of important problems of this nature exist in 
the industrial field. One of these has been referred to Jibove in 
section (4), dealing with control of the correlation between tensile 
strength and hardness. 

There is little doubt that use can be made of : 

(1) R. A. Fisher’s method of Analysis of Co-variance (see 
the recently published 4th Edition of Statistical Methods for 
Research Workers), 

( 2 ) Certain novel generalized criteria recently suggested by 
Ur, S. S, Wilks, a National Research Fellow of Columbia 
University {Biometrika, XXIV, pp. 471-494). 


(vi) Control Test for Fraction Defective, 

If bt be the number of units bearing a character .4, in a sample 
of 7ii{t ~ 1, 2 . . . k) B>, A. Fisher has pointed out that the test of 
homogeneity is a test,* We should take, in fact, 


v2= s f 

^ «=i U,p(i — j))J 


(24) 


The number of degrees of freedom, /, with which to enter the tables 
of the x^ probability integral should, I think, depend upon the type 
of problem. 


Problems of type (1) ; p based on some previous standard, /= k. 
Problems of type ( 2 ) ; estimated from data,/ A; — 1. 


The theory is based on the assumption that the expected fre*quencies 
ppt are not too small, a condition pni>f) being often adopted. 
When dealing with the fraction of defective units, p may, however. 


* Statistical Methods for Research Workers^ sections (20) and (21). 
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be of the order of 0*01, and the question of whether the test may 
be used when fUt has values of about 1 or 2, needs rather careful 
consideration. Some experimental evidence seems to suggest that 
the standard theory still provides a good approximation to the 
distribution of y} even in such cases as these. The problem is 
certainly onci calling for research. 

Table VIII. 


Multipliers for Calculation of Control Limits. 


71. 



Limits. 


Central Measures. 


0 001. j 

0 025. 

0-975. 

0-999. 


^^rrd’ 


A 

2-185 

1*386 

1*380 

2*185 



2 

B 

V 

0001 

0*022 

1*585 

2-327 

0-5642 



' A 

1*784 

1*132 

1*132 

1*784 



3 

B 

0-(l2() 

0-130 

1*508 

2*146 

0*7236 



0 





j 



A 

1*545 

0*980 

0*980 

1*545 



4 

B 

(’ 

0*078 

0-232 

1*529 

2*017 

0*7979 



A 

1*382 

0*870 

0*870 

1-382 




I 

0*135 

0*311 

1*493 

1*922 

0*8407 



(’ 

55*07 

10*32 

0*4487 

0-2708 


1*489 


A 

1*202 

0*800 

0*800 

1*262 




B 

0*187 

0-372 

1*462 

1*849 

0*8686 



C j 

28*54 

7*218 

0*4070 

0*2925 


1*379 


A 1 

1*108 

0*741 i 

0*741 

MOS 



7 

B 

0*233 

0*420 ! 

1*437 1 

1*791 

0-8882 



1 

18*37 

5*057 

0*4845 

0*3117 


1*309 


A 

1*092 

0*093 

0*093 

1*092 



s 

B 

0 274 

0-400 1 

1-415 

1-744 

0-9027 



C 

13-37 

4-734 

0-4990 

0-3289 


1*261 


A 

1*030 

0*053 

0-053 

1*0.30 




B 

0-309 

0-492 1 

1-396 

1-704 

0*9139 



C 

10-50 

4-129 

0-5133 

0-3445 


1-225 


A 

0*977 

0*020 

0*020 

0*977 



10 

B 

0*3.39 

0*520 

1*.379 

1*670 

0-9227 



(J 

8*081 

3*703 

0.5257 1 

0*3587 


1*199 


In the case of illustration (4), section (4), we iind p^ni = con- 
stant = 4-25, and using ecpiation (24), 

- 18-13,/=: 1 = 11. 

Assuming that we are justified in using the method in this case, 
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the tables show P — 0*079, and this is not an exceptional result 
for controlled variation. 

It must, however, be emphasized that a longer series of records 
is desirable if any useful conclusion is to be drawn from this test. 
It may, then, be possible to divide the records into a numbcir of 
rational sub-groups, so that the test for control of fraction defective 
becomes a test for control of the defined by (24). 


Discussion on Dr. Pearson’s Paper 

Sir Kichard Kedmayne ; 1 have read this paper with great 
interest and with very much benefit. I feel quite unqualified to 
say anything on the subject from the point of view of manufactured 
articles, because the only articles with the manufacture of which I 
am concerned are steel and hemp ropes, but in regard to these I can 
thoroughly bear out what Dr. Pearson says in one part of his paper, 
with regard to the allowance of a big factor of safety and a large 
margin between that and working stress. That is perfectly true of 
wire ropes, and I thoroughly agree with him that if a closer system of 
testing and maintenance of charts — in fact, statistical control — were 
devised, it would be a great benefit not only to the rope-makers, but 
to the mining and other industries which use the ropes. 

When he comes to deal with the subject of coal 1 feel a little more 
at home, having been engaged for about fifty years in coal-mining. 
More and more the purchase of coal — which after all is our main 
asset in this country — is being carried out on an analytical basis, 
so that more and more it is necessary to exercise some form of statis- 
tical control by the maintenance of a regular system of analysis at the 
colliery, and I would like to say here that forty-six years ago I 
introduced the first laboratory at a colliery in this country. It was 
then rather a revolutionary procedure, but now evcjry large colliery 
company has its own system of laboratory working on a system 
of almost daily analyses, and the maintenance of charts. The cost 
of this work is a mere figment compared to the beneficial results 
obtained. For instance, it is only by these means that one can ascer- 
tain whether coal washers are being properly worked, 

I would like to draw attention, in no spirit of destructive criticism, 
to the example (c) as to the ash-content of coal. You will sec that the 
ash-content in the coal varies from 9*5 up to 25*5. True, Dr. Pearson 
says that it is a rough slack, and although the inherent ash in the coal 
may be only 3 or 4 per cent., the ash-content can be very high indeed 
by reason of the adventitious dirt mixed with the coal. In times 
of prosperity this is much higher than in times of adversity, because 
coal is easy to sell in times of prosperity and less care is exercised in 
keeping it clean. During and immediately after the War, when the 
price of coal was high, the complaints of the gas companies wore 
loud and long because of the great increase in adventitious ash. 
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In the oxami)le given by Dr. Pearson the percentage shown over this 
range of five years is unduly high, and I can only think that in that 
ease the coal must have been derived from a number of different 
sources. I take it as the essence of any scheme of statistical control 
that the basis on which that is built should be the same — that is to 
say, in the case given by the author it should not only have been 
coal from the same colliery, but from the same seam, because both 
inherent and adventitious ash vary considerably as between seams. 

Not a very great deal of rough slack is now disposed of. More and 
more wash(*d coal is d(*manded on the part of the consumers. Dr. 
Pearson may take it from me that homogeneity of product is much 
clos(‘r than it was. During the period of a year the ash in a washed 
slack from a given seam would not vary by more than half a percent- 
age. That (lo(\s not detract from th(‘ importance of statistical 
control, which is necessary to secure the idficiency of the working 
not only of th(‘ washing machines, but of the coke works also, 
in order to know to a nicety what is the daily variation of the product 
which is being dis])Osed of. 

1 think this is true to a leaser degree also in the cas(‘ of iron ore, but 
with regard to the raw product with which I am chiefly concerned — 
namely, coal— I thoroughly endorse the views that Dr. Pearson has so 
ably expressed to-night, and I have the greatest possible pleasure in 
projjosing a hearty vote of thanks to him. 

Dr. WiSHART : It gives me very great pleasure to second the vote 
of thanks to Dr. Pearson for his interesting and valuable paper. It is 
indeed fitting that the Galton Laboratory of the University of London, 
whence so much in tin* way of original statistical work has gone out 
to the world through the untiring labours of Professor Karl Pearson, 
should now be the source, through his sou, of a paper which will 
direct the attention of business men to a most important applica- 
tion of familiar statistical methods in the control of manufactured 
products. 

Dr. Pearson finds much of his inspiration in a recent book of Dr. 
Shewhart, of the Bell Telephone Company of New York. I have not 
had an opportunity of seeing this book, but the very lucid description 
given by Dr. Pearson, most of which should be comprehensible by 
even the least mathematically minded of his audience, shows that 
the value of Dr. Hhewhart’s work lies not in inventing new statistical 
tools for use in this important subject of quality control, but rather 
in directing the attention of the statistical departments of business 
concerns to the tools that have already been forged, many of them 
in that very workshop from which the present paper comes. Nor, 
1 imagine, is the British Standards Institution the first in the field in 
promoting the recognition of such methods in the industrial field. 
Vixere fortes ante Agamemnona multi — I am far from suggesting that 
the rest of the quotation is apposite in the present case — ^and 
I am quite sure that British industry has for a long time in the past 
had in many instances its statistical departments, equipped with men 
of considerable intellectual ability, and methods very like those dealt 
with in detail in the paper before us must have been used for many 
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years. It is all to the ^ood, however, that the attention of industrial- 
ists should be directed publicly from time to time to what is possible, 
if only that the average level of performance in this respect should be 
improved. Dr. Shewhart and the Committee of the British Stand- 
ards Institution, including our speaker of to-day, will have done 
valuable work if they vsucceed in persuading industrial firms in any 
considerable number to standardize their statistical methods, as well 
as the quality or the product they set out to control. Only so will it 
be povssiblc for the smaller concern, lacking the resources of the great 
companies, to follow the lead of the latter in the application of the 
methods. The question of whether it will pay them to do so can 
safely, I think, be left to the firms themselves, when they have had a 
little experience. 

I am particularly interested in the tlieoretical bases of the methods 
under discussion. Here Dr. Pearson has taken care to be as up-to- 
date as possible, as one can see from references to papers published for 
the first time only a few weeks ago. In many instances he has over- 
taken the theoretical statistician, and has indicated points of theory 
that will require further elucidation. We may be sure that he will 
not rest content with a mere statement of such problems, but will 
go on with their study. But in the main the method r(*sta on a pro- 
gressive examination of means, standard d(‘viations, and coefficients 
of variation in a series of small samples of the product under examina- 
tion, and the pictorial representation of the variation of the material 
by means of controlled charts. 1 am very glad he has replaced 
Dr. Shewhart’s somewhat arbitrary limits of multiples of the standard 
deviation by limits based on a knowledge' of the random sampling 
distribution of the particular statistic dealt with. This is the sound 
method, w^hosc limitation is that the treatment is only appropriate 
when the true population values are not known, but have to be 
estimated from the data. On this question of estimation, and in con- 
nection with the calculations leading to the drawing of control charts, 
Dr. Pearson has indicated that there is room for a difference of opin- 
ion as to whether in calculating the sample standard deviation one 
should divide by nt or — 1. I must confess to a preference for the 
latter ; not that there is any real error, as he says, but I prefer the 
zero line of the control chart to measure as well as possible the true 
variability of the population, and not the biased estimate obtained 
from what are in many cases exceedingly small samples. 

The question of the representativeness of the samples has been 
touched on, but only lightly. I should incline to regard this as just as 
important a point as the subsequent testing for control. Usually, 
the size of sample taken at a particular time, or from a particular 
machine, will be quite inadequate to furnish an accurate estimate of 
the parameters of the entire population of articles. There is all the 
more reason, then, for ensuring that the sample shall be as represen- 
tative as possible of the consignment. In addition, some estimate 
of the error of such sampling would be of value. A study of sampling 
technique, which has proved fruitful in other fields of enquiry, may 
well repay the time and labour given to it. To give one simple 
illustration, it may well be that in looking for time changes in a manu- 
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factured product we ought to have at least two independent samples 
talcen at each time interval, and not one. 

I will not take up your time further on theoretical points, but will 
just say this, that the working out of some of the tests, based as they 
are on recent developments in theory, will be watched with interest 
by statisticians. It is possible that some of them may err on the side 
of over-elaborateness. For example, Dr. Fisher’s analysis of variance 
technique is simple, and is designed to test whether a group of 
samples might reasonably have come from some homogeneous 
population. If a positive answer is given to the test it is usually 
possible to see without much trouble whether it is due to a difference 
in means or in standard deviations. But it should be pointed out 
that the test may lead to a negative result, where on further examina- 
tion heterogeneity of material is shown to exist. I believe that the 
^ application of the analysis of variates method, aided by certain 
relatively simple supplementary tests, will do all that is necessary 
or desirable in the way of disentangling the relationships of the data. 
In any case I am afraid it may be difficult to persuade those who are 
unaware of the usefulness of statistical method to take up work of 
this kind. Our only hope, then, is to keep the calculations as simple 
as possible, and I am not sure that most of the information that the 
(lata are capable of furnishing will not readily be yielded by such 
simple testa. 

Mr. Wilsdon said that, as a visitor, he would like to express his 
aj)prociation of the paper to which he had just listened, with the very 
clear statement of the problems given by Dr. Pearson, and also of the 
opportunity afforded to take part in the discussion. He felt that he 
was speaking for many besides himself when he said that the oppor- 
tunities for (liacussion of such problems were too few and far between. 
There might be, as had been stated by Dr. Wishart, a large number of 
highly qualified statisticians now working for industrial concerns, 
but it was very seldom that an opportunity occurred when problems 
of common interest, such as had formed the subject-matter of Dr. 
Pearson’s paper, could be discussed together. 

As an amateur statistician it had always appeared to him that the 
particular branch under discussion, that of small sampling, was not 
sufficiently differentiated from statistics as a whole. There appeared 
now to be no reason why the average scientific worker should con- 
tinue to think that no advances had been made since the days of 
Gauss. Dr. Fisher’s work had been a Bible for many scientific 
workers in applying statistical methods. Dr. Shewhart, he felt, 
would be considered to have done a similar service for the manufac- 
turer and the process manager. It was a great pleasure to welcome 
a statistician of the standing of Dr. Pearson to the wide and largely 
unexplored field of statistical control in problems of standardization 
and specification. 

Perhaps a little more could be said to reinforce the demand made 
by Dr. Pearson for a closer specification of the quality of manufac- 
tured articles. In a pregnant phrase he had stated that in the apjpli- 
cation of statistics the main object would be to provide a scientific 
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basis for the ostablisbnicnt of economic standards of quality. Mr. 
Wilsdon proposed to underline the word “ economic ” for the moment. 
An economic standard was i)reMimably one that was determined by 
that level of nianufacturinf^ control A\hich would provide an economic 
margin of profit between costs of production and selling. In that 
standard only the manufacturer appeared to play a part. The user 
should, however, be taken into account in estimating what was an 
economic standard, because once an ellicient method of specifying 
the quality of tlie material had been j)rovided, there was created a 
means whereby markets might be influenced. An economic standard 
could, therefore, only be considered as defined when quality was cap- 
able of specification in a manner wliich allowed its reactions on 
marketing factors to be taken into account. 

In many branches of commerc(‘ there was a need for closer speci- 
fication of the quality of the materials, and this was only possible^ 
when the ])roduct was controlled. It should b(^ possible, therefore, 
to look forward to a more scientific emjdoyiiK^nt of statistical criteria 
in departments usually relegated to the sales managt'r or advertising 
expert — where the cold light of science only too infrequently played a 
part. 

Dr. Pearson had in his address discussed only what might be 
called “spot’’ specifications; by this term one might distinguish 
such specifications as afforded merely terms of a contract between a 
supplier and purchaser for a limited supply of material. He had 
shown how in such specifications there was a nominal ” level 
determined by the clause, but that, in addition, there were two 
other levels determined by the variability of the product sampled, 
and the sampling technique. These levels defined, on the one hand, 
a limiting region within which the manufacturer must control his 
products in order that he should run only a small risk of his material 
being rejected. Such a level might be called the “ producer’s 
safety level.” On the other hand, the consumer must consider 
another level, different from that represented by the nominal speci- 
fication, if he wished to reduce to a required small risk the chance of 
accepting material, on the basis of samples, which was below the stand- 
ard quality. The efficiency of a specification was roughly propor- 
tional to the narrowness of the belts defined by these levels. It 
must be admitted that, regarded in this light, there were few speci- 
fications that could bear examination. 

However, specification, even if statistically inefficient, had done a 
great deal in this country to help the small manufacturer. The mere 
fact that a product was liable to be tested afforded a salutary incen- 
tive to raising the standard of a product. As an example, mention 
might be made of a scries of materials which were of great importance 
to the builder, such as limes, cements, etc. The importance of 
efficient specification lay in the fact that the craftsman depended 
upon the uniformity of his material to develop his technique. Under 
present conditions — and modern commercial evolution tended to 
increase the difficulties — a material bought under a given name was 
not necessarily the same in one place as it was in another, or the same 
in two deliveries. This might give rise to very serious trouble, as 
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when plasters of two different natures were sold as the same brand. 
A “ spot ” specification, necessarily designed to control only minimum 
requirements and applicable to all the various brands of plaster, 
might, however, be quite ineffective, without impossible elaboration, 
in distinguishing changes in quality which would seriously affect the 
craftsman. The only way out of dangers of this sort would appear to 
be in the development of what might be called a Mark system, such 
as was found in the administration of the National Mark by the 
Ministry of Agriculture. It was not commonly recognized that that 
system was not confined to mere questions of the grading of a product, 
but actually controlled quality by quantitative criteria. The under- 
lying theory must recognize that any method of control by a mark 
must be based on some statistical estimate of the manufacturing 
control of the product. In this direction it was possible to sec a wide 
application of the principles outlined by Dr. Pearson. 

Mr. Wilsdon said that he had spoken largely of the ideals under- 
lying the application of statistics in problems of specification ; they 
were, however, of practical importance in the prosperity of the 
nation, which now depended upon gaining markets, if not on main- 
taining them. Both the manufacturer and the consumer, however, 
had to be educated, and by discussions of this nature a fruitful step 
was taken in aiding that education. 

Mr. Connor said he wished to pay a very hearty tribute to Dr. 
Pearson's work on this new and difficult subject. Those who had 
the privilege of association with him on the British Standards 
Institution Committee on statistics would appreciate his patience, 
judgment, general competence, and readiness to consider any kind 
of suggestion. The idea of applying statistical methods to quality 
control was old, but until lately it had remained purely academic. 
The first man to indicate how this idea might be put upon a commercial 
basis was Dr. Shewhart, of the Bell Telephone Company, New York, 
and his book on the Economic Control of the Quality of the Manu- 
factured Product was the standard work on the subject. Dr. Pearson 
brought to bear not only a high degree of personal skill and judgment, 
but also the accumulated learning of the British school of statisticians, 
which could challenge comparison anywhere. He was no mere 
expositor, but had made improvements in the original technique 
advocated by Dr. Shewhart. Mr. Connor said that the main points he 
wished to stress were Dr. Pearson’s treatment of control limits for the 
standard deviation of the sample, and his approach to a tech- 
nique based upon the range of the sample. It was clear that the 
industrialist would try to avoid the labour of calculation as far as 
possible. There would be a persistent demand for methods capable 
of quick calculation and simple application, and the suggestions 
made by Dr. Pearson, although not fully worked out, seemed capable 
of valuable extension in this field. 

For those who had not had time to follow up the modern theory 
of the small sample, Mr. Connor explained that the mathematical 
basis of the theory was sound, in the sense that it depended upon 
perfectly reasonable assumptions as to the laws of combinations of 
VOL. XCVI. PART I. D 
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elementary probabilities, and that substantially the same results had 
been reached by investigators working along very different lines. 
At the same time, there vras room for doubt as to some of the ap- 
proximations used in order to make these problems manageable, and 
some authorities were inclined to question the validity of con- 
clusions which depended upon excursions into w-dirnensioned 
hyperspace. From that point of view the mathematical basis appeared 
to be sound, but one could not feel entirely sure. 

In the last resort these tests must be empirical, because a decision 
had to be made at some stage of the process as to the probability 
level to b(' accepted as the basis of the control limits, and the accept- 
ance of this or that probability level must necessarily involve an 
arbitrary act of judgment. 

There was need for a further definition of the word “contror* as 
used by Shewhart and his school. It did not mean “ control ’’ in the 
ordinary sense of the word, and an attempt should be made to 
distinguish between mamifactnring control and statistical control. 
Manufacturing control existed when everything in reason had been 
done by the manufacturer to eliminate assignable causes of variation. 
On the other hand, statistical control existed when the variability in 
quality of the output could reasonably be ascribed to the combina- 
tion of chance causes. These two things W(‘re not co-extensive, and 
progress would lie along the direction in which they could be 
assimilated. 

Dr. Dudding said he would like to associate with Dr. Wilsdon in 
claiming himself to be an amateur statistician ; he was certainly one 
of those who felt they had gained enormously by the setting up of a 
Committee by the British Standards Institution which had brought 
him in contact with Dr. Pearson and Dr. Snow of the Royal Statistical 
Society. Dr. Pearson had pointed out that a lot of common sense 
and judgment was wanted. In all these problems not only were 
there many pitfalls for the engineer who tried to use statistics, but 
an equally large number of ])itfalls for the pure statistician who 
plunged himself into a factory and thought he could put the manu- 
facturer right even inside of a period of ten years. 

As regards specifications, as far back as 1925 a specification for 
lamps contained what might be classed under Dr. Pearson's title a 
“ second-best method " of trying to get this idea into the speci- 
fication, and although standard deviation did not appear in that 
specification, it did appear by inference by allowing 5 per cent, to 
fall outside certain limits. That specification, however, suffered 
from the drawback emphasized in a remark of Mr. Wilsdon, that it 
contained no statement as to safety level guaranteed to the user. 
There was a safety level for the manufacturer, but no indication of 
the chance that a user might purchase lamps which pasvsed the tests 
but were actually a good selection from poor lamps. 

With regard to the question of the control of lamp quality, the 
figures quoted by Dr. Pearson were chosen from data four or five 
years old because they illustrated one point to which he wished to 
draw attention, and it was no criterion of what the public would 
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now get from the same manufacturer. It was of interest that the 
application of this sort of statistical work for seven years had 
reduced the percentage failures of lamps, before 500 hours, very 
appreciably. The percentage was now less than one per cent. The 
large number of possible variables which could influence the life of 
lamps made its manufacture a particularly suitable subject for the 
application of statistics. In the manufacture of lamps first the 
tungsten had to be prepared and worked into wire ; then one wire 
had to be coiled round another wire about the same size as itself. 
This was followed by various other lamp assembly processes, and no 
progress could have been made in determining the influence of 
various variables if the lamp engineer had not been guided by even 
second-best methods based formally on statistical annotation. 

With regard to specifications, one of the biggest difficulties really 
lay in getting widespread the ideas contained in Dr. Pearson’s paper 
so that the user would try to make himself familiar with th(‘ 
annotation of the statistician, and so provide himself with the means 
by which he would be able to appreciate a specification drawn in his 
own interest. 

Dr. Irwin said he would like to refer to a method of statistical 
inference which had not been used by Dr. Pearson, but which might 
be of use in problems of this kind. (He might be slightly more 
technical in a statistical sense, but he hoped to be brief.) If one 
placed oneself in the position of a manufacturer of telephone receivers 
who was about to deliver a large consignment of these receivers and 
wished to give a guarantee that the variability of their sensitivity 
would not exceed a certain amount, how would one decide what 
value of the variability to insert into the guarantee? One might 
suppose one was in a position to test, say, fifty receivers, and it 
might perhaps be assumed that it would be sufficiently accurate to 
suppose that sensitivity was normally distributed. That being so, 
one would be in a position to specify the sampling distribution of 
variability in samples fifty. The point was that the value of the 
variability inserted in the guarantee should be such that if it were 
the true value, the observed variability would be the lower i per- 
cent. point of the sampling distribution. The reason was that 
obviously the observed variability would be less than the true 1 per 
cent, point once in a hundred times, and whenever the observed 
variability was less, the value inserted in the guarantee would be 
less than the true variability, and with the same frequency. There- 
fore the manufacturer would only be let down on his contract once 
in a hundred times. 

Dr. Irwin said he brought this point up partly because it was of 
considerable interest in connection with the philosophy of statistical 
inference, partly because they had succeeded in making an inference 
about an unknown variability quite independent of any assumption 
about a priori probability. 

Dr. Duddino thought there was a serious fault in the last 
speaker’s assumption. It appeared all right from the manu- 
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facturcr's point of view, but if on the other hand there was a definite 
change in the quality of a product, what would be the inference from 
the consumer’s j^oint of view? How often would the consumer 
take a 20 per cent, worse article because the test samples had come 
out above the quality level specified? This question could be 
answered, but that was the very point that it was hoped to get into 
these specifications, and it must always be borne in mind. The 
final answer woukl have to be determined largely empirically, 
because it must always b(* based on how big a change could be allowed 
in th(* product without detriment to the user. That was the most 
difficult thing to settle on a purely statistical basis ; in industry one 
always got driven back finally to th(‘ use of a little common sense. 

Mk. Dudlfa’ W. Walton said he entirely appreciated the extra- 
ordinary clarity with which J)r. Pearson described this method. 
Dr. Shewliart, who had done so much to develop the technique, 
was also a Fellow of the {Society, and it might be hoped that some 
day he would himself continue the exposiiion of the subject. 

There seemed to be a double technique involved in tlie method 
of statistical control — the technique of having presented to one a 
record of existing observations and trying to interpret the meaning 
of the variations of those observations, and that of determining 
what would be the probable future of variations if a .system of 
statistical control were put in. 

It would be useful to elucidate the method of sub-grouping. 
From listening to Dr. Hhewhart it might be gathered that he shuffled 
the cards until the groups pleased him, but that was not really what 
happened. If there were twenty processes in a manufacturing 
operation, the first and second might be worth analysing, but the 
third, fourth and fifth might be so perfect that there was no need 
to worry about them, and to that extent there was a selection of 
groups to be analysed. 

It was not necessary to work out elaborate mathematical formuleo ; 
ordinary workshop practice would suffice for determining the limits. 
The point made by Dr. Shewhart was that having examined one of 
the groups and having analysed out the system of classes and effected 
an improvement in a process, a start was made from that point to 
work out new limits. It was not necessary to begin with an elaborate 
determination of limits. There were ways of short-circuiting the 
calculations. 

Mr. Proven said he would like to draw attention to an obvious 
point already hinted at by previous speakers. This was that in 
certain cases it was not a question of the chance of a thing bein^ 
right; it was necessary to be dead certain. The cases to be con- 
sidered could be divided into two types. This control could be 
applied to such things as telephones and electric lamps, but in other 
things, where human life was involved, there must be dead certainty. 

This led up to the question of engineering factors of safety, 
and these would have to remain, however much statistical control 
was developed, because of the one chance of danger in a million. 
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Mr. Crump desired to join in this vote of thanks for what was 
one of the most interesting and valuable papers he had heard at the 
meetings of the Society. He did not propose to go into the mathe- 
matical details of the paper, but wished to address himself firstly to 
the final paragraph in which I)r. Pearson indicated that his contribu- 
tion might seem to be of small account in the present impasse 
affecting the whole world system of exchange and supply. He would 
like to say that this idea was totally wrong, because any technique 
calculated to reduce the cost of production and add to the efficiency 
and quality of what was produced was of the highest possible 
economic importance at the present time. Another point in the 
paper opened up rather a new field, and brought to mind the whole 
matter of checking, which applied to every sphere of human activity. 
There was always the liability to human error, and to counteract 
this, elaborate checks had everywhere been evolved. In fact the 
question arose whether most of us were not guilty of waste effort 
in the form of unnecessary checking. For example, an appreciable 
number of people were employed in banks and financial houses in 
the perfectly deadly work of checking ledger entries and totals. In 
his own profession of journalism, a substantial amount of time was 
spent in checking first copy and then proofs, so much so that in the 
end the reader found he knew the text he was checking by heart, 
so that mistakes were passed by unnoticed. Such checking, he 
realized, was absolutely essential, but he often wondered whether 
any attempt had been made to see how often errors were so detected, 
and what relation the number of detected errors bore to the work 
involved. Dr. Pearson had at last brought to notice a technique 
which provided the means for such an investigation, and he (the 
speaker) would like to see if it could be adapted and applied to such 
fields as those referred to. In any case, he was very glad to lend his 
support to the vote of thanks. 

Dr. Snow said that as the Honorary Officer of the Society chiefly 
responsible for getting Dr. Pearson to read his paper, he was particu- 
larly j)leased to have the opportunity of expressing his thanks to 
Dr. Pearson and his appreciation of the paper. As Dr. Pearson had 
said, the application to practical affairs of the statistical methods 
which had been largely developed at University College under the 
guidance of his father. Professor Karl Pearson, had grown much 
faster in the United States than over here. The American Statis- 
tical Society had been the means of assisting discussion on the many 
problems to which these methods applied, and it seemed that the 
time had now arrived for some organization to take the initiative 
in providing similar facilities on this side, and he (Dr. Snow) hoped 
that the Koyal Statistical Society might, now that it was approaching 
its one hundredth birthday, consider some extension of its scope by 
which it could provide the platform for discussion on the practical 
every-day application of statistical methods applied to sampling. 
In order to give some idea of the scope of these practical problems 
in this country he proposed to go somewhat outside Dr. Pearson’s 
subject-matter in his remarks. Dr. Pearson was dealing almost 



70 


Discussion 


[Part I, 


entirely with the application of the theory of sampling to the control 
and standardization of the quality of manufactured products, but 
his paper, wide though it was in its choice of illustrations, only 
touched on one side of the every-day application of sampling. There 
were many questions of sampling involved in the problems associated 
with the raw materials of industry, and he proj)osed to give one or 
two examples of these. Some millions of tons of raw materials and 
food-stuffs were imported into this country every year, and in a very 
large proportion of those imports samples had to be taken on arrival, 
purporting to represent the bulk. He had read about one hundred 
of the contracts used in the ])iirchase and sale of these materials, 
probably not a large proportion of the total in use. Many of these 
contracts contained a so-called “ sampling clause.” In many cases 
these clauses merely set out that a sample should be drawn by some 
independent person “ in sufficient quantity to correctly represent 
the bulk.” The result could readily be imagined by those with 
experience in the subject of sampling. In the case, for example, of 
a consignment of, say, 200 tons of tanning materials containing 
2,000 or 3,000 bales, the independent person, generally the master- 
porter at the docks, split a few bales conveniently situated, took out 
a few handfuls and made a heap. This was divided into four parts, 
of which two were sealed in case arbitration was su})sequently called 
for. The other two were left open, one in the poss(*sHion of the seller’s 
representative and the other with the buyer’s representative. When 
the buyer received the bulk delivery, if, as frequently happened, it 
was not up to his expectations, he drew another sample of it and sent 
it to his representative at the port. This representative compared 
it with the open sample in his possession, and quite frequently 
without any scientific analysis at once decided that the samples 
were substantially different. If the buyer's discontent was great 
enough to cause him to go to arbitration, the arbitrators then f<' -jied 
their judgment only on the sealed sample, which might be different 
from the others, and without any attempt being made on their part 
to decide whether or not it was a satisfactory representation of the 
bulk. The mathematicians present would ajipreciate the extent to 
which the element of luck entered into the business, but on the 
whole, although it was completely lacking in any scientific founda- 
tion, it gave rough-and-ready justice and enabled the wheels of 
industry to continue to turn. In some cases, however, some attempt 
at precision was made in the sampling clause of the contract. In 
the case of cotton-seed cake, for example, the contract provided that 
samples were to be drawn and sealed in four portions. One sealed 
sample was to be submitted to the analyst of the Cattle Food Trade 
i^sociation. If, when the result of this analysis was announced, 
either the buyer or the seller was dissatisfied, the second sealed 
sample was submitted to a certain analyst. If the result of this 
analysis came within ^ per cent, of the first one, the mean of the two 
results was to be accepted for the settlement of the bargain. But 
if the variation exceeded J per cent, either of the parties to the deal 
might call for a third sealed sample to be sent to another analyst, 
and the contract provided that out of these three analyses the mean 
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of the two which were closest to one another should be accepted as 
final and binding on both parties. This somewhat complicated 
formula suggested an interesting problem to put before mathe- 
maticians who were still in practice, which might be enunciated as 
follows : — Three samples are drawn at random from a distribution 
and some attribute measured. What is the chance that the average 
of the two samples which are nearest together shall be nearer the 
true mean of the distribution than the average of all three of them ? 
That illustration would show the mathematicians that there were 
problems in theoretical statistics aw^aiting solution just as much in 
Mincing Lane as in the laboratories of manufacturers’ research 
associations. 

When they proceeded to the next stage and considered the semi- 
manufactured products which were the raw materials of the articles 
discussed in Dr. Pearson’s illustrations, the problems of sampling 
still persisted. They could be illustrated in the case of leather. A 
piece of sole leather as produced measured about 4 feet 6 inches by 
2 feet 6 inches, and it varied substantially in composition from 
point to point in the same piece, and the composition at one par- 
ticular point in one j)iece differed from the composition at the 
corresponding point in another piece. Sampling, accordingly, 
became a matter of importance, and an international society of 
chemists with no knowledge of the mathematical theory of sampling 
fixed upon a point in the interior of the piece of leather which they 
considered gave a reasonable average for the whole. But this was 
in practice an inconvenient spot, as a sample taken from it depreci- 
ated the value of the whole piece, and accordingly it not infrequently 
happened that the sample was taken from an edge, by which the 
value of the whole was not depreciated. Sampling of leather was 
now becoming a question even of diplomatic importance, as one 
European Government had stipulated that imported sole leather 
must satisfy a certain specification. It was a specification not diffi- 
cult to satisfy if the sample were taken at the average spot, but the 
Government in question had decreed that the sample should be 
taken at another place, and it was impossible for most of the leather 
made in the world to satisfy the specification when sampled at this 
spot, and the result had been that import had been cut down to 
practically nothing. A specification for imported material might 
be a much more effective means of restricting imports than any 
system of import tariffs which could be devised. 

Because of the very wide scope of the application of the mathe- 
matical theory of sampling to business problems he thought that 
Dr. Pearson’s paper, showing how these problems could be tackled, 
was one of the most important the Society had had for a long time. 
Many business men might be appalled at the mathematical appendix 
to the paper, but he could assure them that these elegant mathe- 
matical theorems were only the scaffolding by which the tables were 
built up and by which the chances referred to by Dr. Pearson were 
read off. It was necessary to be able to read tables intelligently, 
but this did not entail attaining the skill involved in building up the 
scaffolding. He thought that the Society should now take on itself 
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the responsibility of spre«ading the gospel whieh had been wso intercvst- 
ingly set out by Dr. Pearson, and he hoped that the Council would, 
at an early date, give consideration to the ways and means of 
doing so. 

The Rt. Hon. Lord Merton said that in putting the vote of 
thanks to the meeting he would like to add his testimony to the 
extraordinary interest of the paper, and also to the interest of the 
discussion that liad taken place. There was only one feature of that 
discussion that filled him with alarm, and that was the suggestion 
that in future one should be content with a st)mewhat less elaborate 
sampling and cross-checking of Bank balances ! The abolition of 
the trust which most men so pathetically entertained with regard 
to the accuracy of their over-drafts was certainly an alarming 
proposition. Seriously, ho^^ever, the paj)er and discussion had 
shown that the underlying theory of the subject impinged upon the 
most valuable practical results of every-day life. The Society was 
deeply indebted to Dr. Pearson for the pap(‘r he had read that 
evening. He had much pleasure in putting the motion to the 
Meeting. 

The vote of thanks was carried unanimously. 

The following contribution was received after the meeding from 
Mr. a. B. Blake, B.Sc., A.M.T.Mech.E. : — 

Tn industrial processes statistical methods can be applied to 
standards of performance of men and machines, as well as to thovse 
of the physical nature or exactness of the ])roduct. When the rate 
of production is set by machines, as in certain branches of the 
textile industry, it is important to establish the real optimum 
rate of output of a machine together with the operative, and to 
maintain it. 

In the industries where the rate of production is set by the 
human factor, the determination of an optimum output can b(‘ 
made only by a series of time and motion studies, with or without 
the use of a constant-speed motion-picture camera using a i6 mm. 
width film. So far as 1 am aware, there lias been no real statistical 
treatment of human effort as recorded by time and motion study, 
and anjr such analysis might conceivably go some way to remove 
the prejudice against piece-work, premium bonus and other methods 
of payment by results. It is interesting to note that Charles 
Babbage was a pioneer in the application of detailed time study in 
manufacturing processes. 

These considerations cannot be followed up now, but the interest- 
ing paper presented by Dr. Pearson rather points to the extension 
of the methods illustrated therein to the control of exactness. In 
the technique of production this problem is known as Inspection, 
and it is basically a management problem with a commercial back- 
ground. The development of Inspection in many of its aspects has 
followed, as a natural sequence, on the adoption of intensive and 
specialized methods of manufacture. The aim is the preservation 
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of uniformity of quality within oconomic limits which shall re(‘oncile 
the conflicting demands for higher standards and lower production 
costs. In this connection it has been point(‘d out on many occa- 
sions, and recently with some force in Addendum II of the Report 
of the Committee on Finance and Industry, (Cmd. 3897) at page 212, 
by the Hon. R. H. Brand, C.M.G., and in Addendum III at page 234, 
by Professor T. E. Gregory, D.Sc., that what is required in industry, 
including distribution, is the reduction of cost per unit of output. 
This problem is fundamentally one for management. Insj)ection is 
one of the means of production control; it is the basis of quality 
control, and the real importance of this factor is only rarely 
appreciated. 

If manufacturing industries are classified as Assembly Industries 
and Continuous Industries, then the problem of Inspection in the 
Continuous Industries, e.g. paper, textiles, chemicals, is one of the 
development of good quality in the final product where a defect 
means a “ second ” grade; Le. a general problem of manufacturing 
Inspection. On the other hand, in the Assembly Industries Inspec- 
tion includes attention to accuracy of manufacture and to inter- 
changeability. In such cases, if statistical methods of control can 
answer the questions of ( 1 ) when to inspect, ( 2 ) how much inspection 
to give, and (3) how to inspect, so that the original conflict between 
rising standards of quality and a reduction in the cost of production 
can be reconciled, then a very serious problem is being removed 
from the sphere of trial and (*rror. 

i)r. Pearson refers to the desirability of allowing “ a certain 
number of defective parts to slip through to a later stage in 
assembly.” It must not be overlookcnl in this connection that 
the relative importance of overhead in the total cost of the product 
may be such that the increment at each stage of manufacture 
would suggest the elimination of defective i)arts as early as possible. 
The true function of Inspection is the prevention of scrap, and not 
merely the rejection of defective parts; and to this must be added 
the avoidance of loss at stages where accumulated cost is substantial 
and it is necessary to prot(*ct overhead previously earned. Thus in 
the manufacture of ball bearings it is essential to work with a per- 
missible variation of 0*0005 in., and the product has to be handled 
without selective assembly. The parts are inspected at each 
operation both by a travelling inspection at the machines and a 
centralized inspection. Lastly, the components are given a final 
inspection prior to assembly when they are examined for dimen- 
sions, form, surface material defects, finish, hardness, and relative 
measurements. 

Dr. Pearson replied : I do not think that there are many 
points which I need answer to-night. The main thing which I 
should like to do is to thank you very much for the friendly recep- 
tion that you have given to this paper. What it contains is largely 
the result of co-operation; we have made a first step towards 
bringing together, in this field of application, the practical indus- 
trialist and the theoretical statistician. But there is very much 
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still to be done, and I know that until this contact is both closer 
and broader, expositions such as the one I have presented to you 
to-night may appear somewhat academic. When I read certain 
papers that have appeared in America, I feel that the subject is 
perhaps treated there more convincingly, not because any imjnovcd 
statistical technique is in use — ^indeed, the craftmanship is largely 
from our English workshop — ^Init because of the greater assurance 
obtained from a longer experience of practical application. 

Dr. Pearson then answered a few points raised in the discussion, 
which he has since dealt with more fully in the following written 
reply 

Sir Kichard Kedmayne's warm endorsement of the views of 
those of us who arc' working for the extension of methods of statis- 
tical control in industry is very welcome. Perhaps I m.ay repeat 
two points that he has given from his own experience from which I 
think a moral could be drawn : that a research laboratory, at first 
considered revolutionary, has since been acccj)ted as necessary by 
every large colliery; that the cost of such research analysis is 
nothing compared to the beneficial results obtained. 

I am glad that Sir Kichard has raised the question of variation 
in ash-content in coal. The data which 1 used were based on coal 
taken from the same seam of a single colliery. Washed slacks 
certainly have a lower standard error (as far as ash-content is con- 
cerned) than uncleaned dry slacks, but 1 am reliably informed that 
the ash variation in washed slacks is far greater than the \ per cent, 
mentioned. Can it be, perhaps, that we are speaking of differently 
defined measures ? The variation in a sample of coal submitted to 
chemical analysis will depend upon the method of sampling. Each 
of the individual tests in the data discussed in my paper was repre- 
sentative of a single wagon, the whole of which was emptied and 
sampled. That the variation from wagon to wagon may be very 
large has been shown in a recent Report issued by the British 
Standards Institution,* Average errors ” of between 2 and 3 per 
cent, for slack are there referred to, which may be compared with 
my estimates of the standard deviation given on p. 38. 

On the other hand, the tests on which Sir Richard Redmayne’s 
figure is based may have been obtained by mixing samples from a 
number of wagons; a test result would then be in the nature of 
an average, and the variation from one test to another would 
naturally be reduced. 

Dr. Wishart has made a number of valuable comments from the 
theoretical point of view, but I do not think that we disagree on 
any fundamental point. He has raised the question of division by 
w or 71 — 1 in calculating the standard deviation and of the apparent 
bias in the plotted control chart, I must admit that I have been 
somewhat puzzled myself as to the soundest course to follow. But 
I feel that the logical foundations of statistical theory are not yet 

♦ ReTpoTt on the Sampling of Small Fuel up to 3 in.’, No. 403-1930, by Dr. 
E. S. Gnimell and Dr. A. C. Dunningham. The measure of variation here 
used is the so-called average error or mean deviation, which for ** normal'* 
variation is about 0*80 times the standard deviation. 
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so firmly established that we can be confident of the practice which 
will nltiinately appeal to statisticians as most reasonable, and have 
therefore suggested in this paper a course which, though it may 
not be final, is, I hope, consistent. 

I am inclined to agree with Dr. Wishart that I have perhaps 
touched too lightly on the important problem of obtaining a repre- 
sentative sample from a consignment. But I hesitated to lay down 
any general rules for sampling, because it would seem that these 
can be formulated only in each special case, when it is clear what 
arc the possible causes of variation in the production process, cither 
in time or space. For this purpose information is required as to 
these possible causes and to the nature of the statistical control 
exercised by the average manufacturer. The technique of agri- 
cultural plot experimentation, for example, has been placed on a 
sound routine basis only after much investigation into the nature 
of causes of variation in fertility. In the industrial field such data 
have hitherto been difficult to acquire, owing to a natural reticence 
on the part of the manufacturer. 

JDr. Irwin has raised an interesting point which is closely con 
nected with a problem that arises in fixing testing rules in specifica- 
tion clauses. I think it is to some extent dealt with, though perhaps 
from a different approach, in my section (5). 

I cannot quite agree with Mr. Proven that problems in which 
factors of safety are involved are distinct from others to which 
control methods may be ap])li(*d. 1 think it is only a matter of 
degree. The many parts which make up a crane or the strands 
in a steel wire will vary in strength from unit to unit. The limits 
of variation in the strength of the whole can be determined accurately 
only after a study of the variation of the constituent parts. The 
maximum load may be placed at “ mean breaking strength — 
k X a.” Certainly k will not be taken as 3, but the value chosen 
will — or should — depend upon the magnitude of a. 

1 do not think 1 need quarrel witli Mr. Crump on the point in 
which ho thinks that 1 am totally wrong. His suggestion of 
investigating whether the safety factor allowed for in checking 
ledger entries is excessive is one which might also be applied to 
computing, but I fear that, as for the cranes, k must be chosen 
rather large. 

Finally, I would like to thank especially the four of my colleagues 
on the B.S.I. Committee who took part in the discussion, and 
pointed, in this direction and in that, to a wider field of application 
of these methods than I had attempted to survey. 

As a result of the ballot taken during the meeting the following 
candidates were unanimously elected Fellows of the Society : 

J. M. Atty, A.L.A.A. Charles Arthur Hayward. 

Albert Reginald Bone, A.C.l.I. Douglas Patrick Thomas Oay. 

Leon Frederic Duval. John Stalker, O.B.E. 

Francis Gleorge Fleuiy. Leonard Henry Caleb Tippett. 
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(^RAUNT AND PeTTY — A Re-STATEMENT. 

By M. Greenwood, F.R.S. 

Five years ago, in a review of the Marquis of Lansdowne’s interesting 
volumes of Pettjf Papers T devoted a good deal of the space at my 
disposal to a critical examination of Lord Lansdowne’s reasons for 
thinking that Petty was the author of Graunt's book. Lord Lans- 
downe’s rejoinder to my comments, printed in his valuable edition 
of the correspondence between Petty and South well, t did not 
come to my notice at the time of publication and it was only the 
discussion in the Literary Supidement of The Times last autumn % 
which made me acquainted with a most interesting book. It may 
be said that this question of authorship is of no more scientific 
importance than that of the Junius letters. But, since, in my 
opinion, the controversy reveals some failure to appreciate the 
essential significance of a classic, j)erhap8 a few more pages may 
not improperly be devoted to the subject. I believe that no 
statistical book has been written which deserves more serious study 
by the tyro in medical statistics than that of Graunt; not because 
of its historical interest, great as that is, but because it enforces 
in the plainest language and using the simplest illustrations, lessons 
which must be learned by anybody who would avoid the pitfalls 
which beset the path of a medical statistician. 

The discussion has ranged over various topics, one of primary, 
the other of secondary interest. 

Of primary interest is the question whether the intellectual 
content of Graunt’s book is so different from that of Petty’s acknow- 
ledged writings that the hypothesis of a common author is untenable. 
Isaac Newton and Richard Bentley were contemporaries, they were 

♦ Joum* Roy. Slat. 8oc., 1928, XCI, pp. 79-85. 

t The PeUy-SouikweU CorrespoTidence, Edited by the Marquis of Lana- 
downe, London, 1928, pp. xxiii-xxxii. 

X Literary Supplement of The Times, Sept. 8, 1932, p. 624; Sept. 15, 
p. Sept. 22, p. 666; Oot. 13, p. 734; Oct. 20, p. 761. 
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both men of transcendent ability, they were both fellows of Trinity 
College, Cambridge, and personally acquainted. No amount of 
secondary evidence, not even a note in Newton’s handwriting that 
in 1695 he was interested in the Phalaris discussion, or one in Bent- 
ley’s writing that before 1686 he was studying natural philosophy, 
would induce any human being to believe that Bentley was the 
mere amanuensis of Newton, or Newton of Bentley. They were 
utterly different people. Which was the greater is a frivolous 
question. Neither Graunt nor Petty comes within the class to 
which Bentley and Newton belong, but, as it seems to me, their 
intellectual contrast is as striking. In my review of his first publica- 
tion I said that Lord Lansdowne’s confession that he could perceive 
no difference between the style of Graunt and that of Petty was 
ingenuous. His rejoinder seems to me equally ingenuous. He 
says that my arguments “ are all addressed to a comparison of 
method and not of style. For literary style, neither the Observations 
nor Petty’s Writings are conspicuous, but I have yet to learn what 
differences can be detected between them in this respect.” 1 have 
yet to learn why, when I am discussing the style of a statistical 
investigator, 1 should be reproved for not meaning something 
different. When one speaks of the style of a Bradman or a Jack 
Hobbs one usually means the style of their batting, not of their 
contributions to the newspapers. 

Having delivered this blow in the air. Lord Lansdowne proceeds 
to address himself to this question of style or - if he thinks many 
words are better than one — method of using an instrument of 
research. He has summarized my arguments, not very accurately, 
into the three following propositions : 

“ (1) That the book (Graunt’s book) opened up a ‘ field previously 
uncultivated ’ from which important results were obtained. 

“ (2) That the writer applied to this field a new ‘ critical 
method.’ 

“ (3) That it contains the first ‘ London Life Table.’ ” 

This is not an accurate summary of my argument for Graunt 
against Petty so far as (1) is concerned. I actually said that there 
were three reasons for the esteem in which Graunt’s book was held 
and that the first, Lord Lansdowne’s (1) ‘‘ may also be said of Petty.” 
So it was not necessary to tell me that it might be equally well said 
of Petty. Lord Lansdowne is, however, right in attributing to me 
the belief that (2) and (3) are decisive for Graunt. With regard to 
(2) I gave two eicamples of Graunt’s sagacious criticism of the 
sources of statistical data, viz. his treatment of the statistics of the 
French Pox and of the contention that Rickets was a new disease. 

On the first point, Lord Lansdowne asks whether it ** may not 
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be serioufily contended that the passage in question was more 
probably written by a Doctor of Physic of sixteen years’ standing, who 
had made a special study of this disease, than by a London tradesman 
who was, so far as we know, totally Unversed in medical matters ? ” 

The answer is that it can be much less seriously contended than 
that the author of Timon of Athens was a specialist in venereal 
diseases. Timon’s account of the clinical features of syphilis in the 
sixteenth century (Act IV. scene iii. lines 150-163) is a remarkable 
effort for a layman. Graunt exhibits no more knowledge of the 
aetiology and symptomatology of syphilis than he could have picked 
up in any coffee-house. He knew that the French Pox was ‘‘ gotten, 
for the most part, not so much by the intemperate use of Venery 
(which rather causeth the Gout) as of many common women.” He 
knew that “by the ordinary discourse of the world it seems a great 
part of men have, at one time or another, had some species of this 
disease,” and he wondejred “ why so few died of it, especially because 1 
could not take that to be so harmless, whereof so many complained 
very fiercely.” Perhaps an Oxford Doctor of Physic in the sixteenth 
century was not a very good syphilologist, but he knew a little 
more than that. 

The second passage, on Rickets, Lord Lansdowne thinks goes 
^ar to support his contention. “ The paragraph in question, with 
its nice distinctions between these allied diseases, could, like that 
mentioned above, scarcely have been written by a man unacquainted 
with medicine, but would have come easily to one like Petty, who 
had been practising physic for nearly twenty years.” 

A sufficient comment is to quote Graunt’s own words. 

“ My next observation is, that of the Rickets we find no mention 
among the Casualties until the year 1634, and then but of fourteen 
for that whole year. 

“ Now the question is, whether that disease did first appear about 
that time; or whether a disease, which had been long before, did 
then first receive its name ? 

“ To clear this difficulty out of the Bills (for I dare venture on 
no deeper arguments) I enquired what other casualty before the 
year 1634, named in the Bills, was most like the Rickets ; and found, 
not only by pretenders to know it, but also from other Bills, that 
Livergrown was the nearest. For in some years 1 find Livergrown, 
Spleen, and Rickets, put all together, by reason (as I conceive) of 
their likeness to each other.” 

Then he proceeds with his statistical analysis. 

When a writer plainly tells you that he asked people who claimed 
to know, what other named disease might be confused with Rickets 
and that what they told him was, he thought, confirmed by the 
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grouping used in some of the Bills, why insist that he had a know- 
ledge of “nice distinctions’’ which he explicitly repudiates? 

We come now to the third point, that of the significance of 
Graunt’s work on Life Tables. Lord Lansdowne does not seem to 
me to appreciate the nature of the problem. We may credit many 
people, including I believe some of the Koman jurists, with an 
appreciation of the importance of knowing how long persons of an 
assigned age were likely to live, but the difficulty was to obtain a 
numerical measure except by the method of actually recording the 
dying out of a generation. A much less intelligent person than 
Petty — who was a man of very quick intelligence — would perceive 
that if in addition to a knowledge of deaths at ages one knew the 
numbers of people living in the different age groups in a population, 
the solution of the problem might be reached. The passage from 
the Petty Papers which Lord Lansdowne thinks escaped my atten- 
tion shows that Petty did realize that. He says, “ The numbers 
of persons that arc of every year old from one to loo, and the number 
of them that die at every such year’s age, do show to how many 
years’ value the life of any person of any age is equivalent, and 
consequently makes a par between the value of estates for life and 
for years.” True he does not show how the calculation could be 
made, but as no such data as he required were available, or likely to 
be available, and Petty was a practical man, we need not complain. 
What, however, he did not see was that, under certain conditions, 
the table he wished to have could be calculated from a knowledge of 
deaths at ages only. That was Graunt's discovery, and the only 
contemporary who realized its immense importance was not Petty 
but Halley. Whether Graunt realized the limitations of his method, 
whether he recognized that, using as he did a growing population, 
his method under-estimated the probabilities of survivorship, is a 
nice question. The fallacy seems gross enough to us, but it would 
be an interesting experiment to take a dozen intelligent people 
without technical knowledge of statistics, to describe to them the 
process of constructing a life table by adding up the deaths in 
Graunt’s way and to ask them to explain why, applied, say, to a 
current record of deaths at ages it will give wrong answers. I have 
never tried the direct experiment, but, judging from experience 
with students and from the fact that so intelligent a man as Edwin 
Chadwick did not realize the fallacy, I am not sure that it is one any 
intelligent person ought to detect atonce. Halley, of course, recognized 
it, hence his attempt to secure data of a really stationary population. 

What does seem abundantly clear is that Petty had no clear 
idea — as Halley had — of the significance of what Graunt tried to do. 
Almost a quarter K)f a century after Graunt’s publication, we find 
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him asking for unattainable data, not like Halley trying to get 
better material to use in Graunt's way. 1 will provide Lord Lans- 
downe with a better argument tending to the intellectual credit of 
his ancestor than he has found for himself. Perhaps Petty did 
realize the fallacy of computing a life table from a knowledge of 
deaths only and carefully abstained from any financial applications 
because he knew that the method of Graunt gave incorrect results. 
Then, assuming that he really wrote Graunt’s book, we must suppose 
that he afterwards discovered his mistake and, on that account, 
abstained from acknowledging his authorship. It is a little hard 
to believe that so zealous a calculator and projector whose arith- 
metical enthusiasm was never dam])ed by lack of reliable data 
should, this time, have restrained himself from using so pretty an 
arithmetical tool as the life table, because it only provided a rather 
rough approximation to the probabilities of survivorshij). Hough 
as the aiiproximation may have been, it was closer than Petty’s 
estimates of the world population or the growth of London. 

These are major issues and, as T think, Lord Lansdowne has done 
less than nothing to shake the faith of those who, having read 
Graunt’s book and Petty’s arithmetical writings, believe that Graunt 
was a great vital statistician and Petty not a vital statistician at all. 
They will continue to think that Professor Westergaard quite cor- 
rectly said of Petty that ‘‘ the problems of vital statistics which 
Graunt discussed did not interest him at all.” * 

To those who have reached this conclusion, the secondary issues. 
Lord Lansdowne's i)arallel passages, the gossip of Petty’s friends 
and so forth, are of minor interest. They may have some interest, 
perhaps, in the light they throw upon what literary critics conc^uve 
to be evidence. To a scientific worker, why the fact that Petty, in 
a memorandum made in 1671, noted that in 1660 he wrote observa- 
tions on the Bills of Mortality, should be regarded as a formal 
acknowledgment of the authorship of a book published in 1662 
under another man’s name is a mystery. 

Lord Lansdowne has printed four lists drawn up by Petty of his 
writings or projected writings. In one only of these (No. 158 of 
Lord Lansdowne’s series) is there a reference to observations on the 
Bills of Mortality. If by that entry Petty really meant the statis- 
tical classic, are we to suppose that in 1685 and 1 686 he had forgotten 
that he wrote it, although he remembered he had written the quite 
trivial comments on the Dublin Bills ? Petty’s testimony, it ^eems, 
is only to be trusted when it can be construed to have claimed some- 
thing which was not his. Probably the construe does him injustice. 

♦ Contributions to the History of Statistics, by H. Westergaard, London, 

1932, p. 2a, 
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There is no evidence that either in private or in public Petty ever 
did claim to have written the book published by Graunt. As to 
the chatter of Evelyn and the others, why it is ‘‘ curious that their 
statements provoked no retort from Graunt’s many friends when 
they were made, and that no one until comparatively recent times 
has felt tempted to take up the cudgels in his defence,” Lord Lans- 
downe only knows. Just to oblige him, however, I will suggest that 
(1) Graunt’a friends may possibly never have seen, for instance, a 
private letter from Southwell to Petty; (2) they may not have 
thought it worth while to contradict statements few would have 
heard and fewer still believed. I wonder how many of us have not 
heard that some good piece of work done by an investigator not 
otherwise famous was really inspired by somebody else ! 

Lord Lansdowne in his rejoinder makes some addition to our 
scanty knowledge of the relations of Graunt and Petty. One had 
gathered from Lord Edmond Fitzmaurice’s biography that Petty 
was kind to Graunt and did not desert the man who had been so 
little worldly wise as to become a Papist. There is some further 
evidence that in his last years, financially broken and perhaps in 
ill-health, Graunt was not an easy man to help. Even in discussing 
these last years. Lord Lansdowne cannot forget his King Charles’s 
head. There is no attempt at ‘ ratiocination ’ upon any of the 
problems, political, medical, religious or statistical, which were con- 
tinuously occupying Petty’s mind and pen. If Graunt, as we are 
asked to believe, had really been the inventor of statistical science, 
if his was the mind which evolved an entirely new method of statis- 
tical analysis, if Petty owed to him in the first instance most of the 
ideas which he afterwards developed, it is surely inconceivable that 
there should have been no mention of such things in their Corre- 
spondence.” Not to pause upon the facts, (1) that most of the 
matters which occupied Petty’s mind and pen owed nothing what- 
ever to Graunt; (2) that Petty did not develop any of Graunt’s 
ideas, it does not seem inconceivable that letters written within 
two years of Graunt’s death and, as it seems, concerned with Graunt 
and Petty’s business relations and Petty’s efforts to obtain employ- 
ment for Graunt, should not have dealt with statistical science. 
Even men of genius have found poverty and ill-health hard to bear; 
when these troubles distress them, it is conceivable that their friends 
might not think the time favourable for asking their advice on 
scientific problems. It is, I know, quite normal that the parties to 
such a discussion as this should at its conclusion be of their original 
opinions. So it will be now. But if the controversy induces any- 
body who has not done so to read Graunt’s book, it will have done 
more good than most literary discussions, 
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Eecent Reports on Transport 

The proper economic adjustment of rail and road transport has 
attracted a great deal of attention recently and has evoked important 
contributions in the shape of reports from Committees presided over 
by Chairmen able to speak with considerable authority. 

The Report of Lord Weir’s Committee (1931) on the Electrification 
of Main Line Railways dealt with a special problem of railway 
operation, although it had its bearing on the power of the railway 
companies to hold or attract back again traffic which they have lost 
or are in danger of losing. 

The First and Second Reports of the Royal Commission on 
Transport, presided over by Sir Arthur Griffith-Boscawen (Cmd. 
3365 and Cmd. 3416 respectively), led to the passage of the Road 
Traffic Act, 1930, and to the establishment of a scheme of regulation 
and co-ordination of passenger services by road which is now in 
operation. Arising out of the application of this scheme to the 
special circumstances of London, the First Report of the Committee 
of Inquiry into London Motor Coach Services, over which Lord 
Amulree presided (1932), contained an interesting discussion of the 
extent to which the streets in the central area of a great city can 
reasonably be used for specialized forms of public passenger 
transport. 

The Third and Final Report of the Royal Commission (Cmd. 
3751), dealt with the general problem of co-ordination of all forms 
of transport and more particularly of road and rail. It has not yet 
been followed by legislative action, but two important developments 
have occurred since its publication in 1930. In the first place, the 
present Minister of Transport, under the powers conferred on him 
by the Railways Act, 1921, has recently consented to a pooling of 
receipts from all competitive traffics between the London Midland 
and Scottish and the London and North-Eastern Railway Com- 
panies. In the Report of the Committee appointed to advise upon 
this proposal (1932), Sir Walter Clode and his colleagues pointed 
out that, according to the evidence given before them, the pool 
would affect 50 per cent, of the traffic receipts of the two companies. 
This arrangement carries a step forward the co-ordination of the 
railway companies inter se which the Royal Commission recom- 
mended, and it is significant that, after certain assurances had been 
given by the companies concerned, the great trading organizations 
asked to be reported as supporters of the pooling scheme. The 
operation of the pool will not affect the figures on the expenditure 
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side of the separate accounts of the two companies (except, of course, 
in so far as it may conduce to economy), nor should the separate 
operating statistics published by the Ministry of Transport be 
vitiated. But the gross receipts appearing in the separate accounts 
will be the receipts as ascertained after the operation of the pool. 
Further agreements, based on similar principles, between the London 
Midland and Scottish and the Great Western Companies and between 
those companies and the London and North-Eastern Company have 
since been submitted to the Minister. 

The co-ordination of goods transport by road and rail has equally 
recently been the subject of a striking and unanimous report from 
four leading representatives of the goods side of the road transport 
industry and the General Managers of the four amalgamated railway 
companies, under the skilled and impartial chairmanship of Sir 
Arthur Salter. The issues which underlie the present state of com- 
petition are disentangled and their relation to the public interest is 
discussed. Increased taxation on the heavier types of goods vehicles 
is recommended, and the establishment of some regulation of goods 
transport by road, which can only be secured by a system of licens- 
ing, is indicated as essential in order to bring about the equality 
of conditions upon which it is desirable and fair that competition 
between road and rail should take place. 

The report of this Conference naturally led to many re- 
joinders from the various interests concerned which criticize the 
proposals both in principle and from the point of view of technical 
detail, and many of the arguments cannot be said to have been 
finally resolved. 

While the various reports to which we have referred are, in the 
main, devoted to the discussion of economic issues, some of them 
contain a good deal of new statistical information relating either to 
the operation of the different forms of transport or to the volume 
of travel. 

In the Salter Report, special interest attaches to the data used 
in the compilation of the ton-mile and petrol consumption statistics 
which form the bases of the Conference’s allocation of the total 
annual figures of road costs— a figure which for this purpose is taken 
at £6o million net . These details are usefully reproduced in Appendix 
“ C ” to the Report. In addition to the numbers of vehicles ascer- 
tained by the Ministry of Transport’s census in September, 1931, 
reduced to thb equivalent numbers of annual licences, estimates are 
given for each main class of vehicle, and inside the goods class for 
vehicles at each taxation step in each of the sub-classes, of the 
average mileage run per vehicle per annum, the average laden weight 
per vehicle, the average petrol consumption in miles per gallon, 
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together with the resultant average ton-miles and average petrol 
consumption per vehicle per annum. 

The Conference decided that they must find an appropriate statis- 
tical basis for allocating the total of road costs among the different 
classes of mechanically-propelled vehicles and applied themselves to 
this task with thoroughness and ingenuity. They first considered a 
system which they describe as a “ speed-ton ” factor. ‘‘ It was 
proposed,” they say, “ to determine the licence duty for each class 
of vehicle by means of an index obtained by multiplying its tonnage 
by its normal speed per hour. For this purpose the legal maximum 
speed, where prescribed, was taken, and for private motor-cars and 
cycles, where there is no such maximum, a speed of 35 miles an 
hour was presumed.” While agreeing that speed is a factor of which 
account must be taken, the ratio laid down in this formula was 
regarded as very questionable, and the whole method was rightly 
rejected by the Conference as too speculative and arbitrary and as 
one which would be clearly inequitable except upon the assumption 
of a certain rate of petrol duty. 

The Conference next considered how far petrol consumption 
would provide an equitable criterion of incidence of highway costs. 
This criterion has the great advantage of distributing costs ‘‘ justly 
and automatically not only between different classes but between 
different vehicles of the same class, the vehicle doing, say, 10,000 
miles a year paying half as much as the similar vehicle doing 20,000.” 

Yet the Conference regarded this criterion as by itself ‘‘ a defective 
measure of varying use and wear by different classes of vehicles, and 
this to an extent which would not be adequately corrected by the 
reservation of 20 per cent, of the total contribution for collection in 
the form of graded licence duties representing a general road franchise. 
This is largely due to the fact that in recent years the skill of the 
mechanical engineer has succeeded in securing a much greater result 
in work done in relation to petrol consumption in the case of the 
heavier vehicles. It will be a sufficient illustration of this to state 
that a light van of 24 cwts. laden weight does 18 miles to the gallon 
and a heavy lorry of 15 tons laden weight 4J miles to the gallon.” 
It is obviously wrong that in the latter case three times as much 
weight should be transported (although at a lower speed) over a given 
distance for the same petrol consumption and therefore petrol duty.” 

The Conference, therefore, agreed in rejecting petrol consumption 
as the sole basic criterion of the incidence of highway costs between 
different classes of vehicles, while accepting and employing it in 
their final proposal. They emphasize the point that “ it is so valuable 
in securing a just incidence between different vehicles of the same 
weight and description— reflecting as it does both distance and speed 
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- -that we consider that when the total contribution to be secured 
for each class has been otherwise fixed, there is a substantial advan- 
tage in collecting this total to as great an extent as at present by 
petrol duty.” 

A third basis which the Conference considered was ton-mileage, 
but this again they were not prepared to accept as the sole and 
sufficient criterion. In their view ton-mileage needs correction at 
both ends of the scale to allow for speed, for differences in range and 
character of road use, and in certain cases for wear and tear not 
adequately measured by ton-mileage alone, even when regard is had 
to the use of pneumatic tyres and of additional axles and wheels in 
the shape of articulated and multi-wheeled vehicles. 

After considering all the circumstances, the Conference concluded 
that a scheme of allocation based equally on ton-mileage and on 
petrol consumption would afford the most adequate and equitable 
general formula, subject to some further adjustments at each end 
of the scale in respect of the lightest and the heaviest vehicles. The 
result of the Conference’s apportionment is to indicate that on a 
basis of user goods vehicles (with which alone the conference deals) 
contribute substantially too little towards the cost of the roads. The 
excess contributed by the private user has to be justified on sump- 
tuary grounds. The fact that the Conference were able to agree 
upon a complicated statistical formula is interesting in itself and 
the particular data adopted deserve some notice. For cars taxed 
on horse-power — “ the private car ” — the Conference accept an 
average mileage per vehicle of 7,000 miles and an average petrol 
consumption of 20 miles to the gallon. To motor cycles an average 
annual mileage of 6,000 miles is attributed and an average petrol 
consumption of 90 miles to the gallon. The heavy omnibus and 
charabanc are assumed to run an average mileage of 36,000 miles and 
the heavier goods vehicles, many of them over 5 tons in weight, run 
an annual mileage of 18,500 miles. 

The latest of the documents issued by the Ministry of Transport 
which we have to notice is that just published containing the annual 
reports for 1931 of the Area Traffic Commissioners appointed to 
license pijblic passenger vehicles. To these reports the Minister 
has annexed a summary of the information contained in the statistical 
returns made to him by the various omnibus operators. 

These returns show that the total number of persons carried by 
stage, express and contract carriages (excluding taxi-cabs) during 
the year 1931 was no less than 5,265 millions. The receipts from 
this traffic amounted to £58^ million, or nearly £161,000 a day. The 
average fare paid per passenger was 2-66 pence. The total number 
of vehicles which carried this traffic is given at 41,615. 
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Tho total figures are analysed to tlie extent of showing the 
number of vehicles and the proportion of the traffic carried by local 
authorities and by companies respectively. 

If the new information be taken together with the annual railway 
returns and the annual returns relating to tramways, wc now have 
a fairly complete picture of the volume of transportation provided 
by rail and road in Great Britain. In 1931 the freight traffic worked 
over the railways amounted to 16,322 million net ton-miles, and it 
is possible to estimate from the Salter Report that the corresponding 
figure for traffic by road was approximately 4,250 millions. In a 
recent report of the Interstate Commerce Commission it was estim- 
ated that in the United States motor vehicles carried, in terms of 
ton-miles, about 5^ per cent, the total rail and road traffic in 1920 
and that the proportion had subsequently increased. 

On the passenger side, the number of seat-miles run over the rail- 
ways of Great Britain seems to have been about 75,000 millions and 
those run by public service vehicles, tramcars, trackless trolley 
vehicles, and taxi-cabs may be estimated at approximately 70,000 
millions ; we may also assume from the Salter Report that private 
cars and motor cycles provided a further 30,000 million seat-miles. 
Ample facilities are thus provided for gratifying the modern passion 
for mere locomotion. 
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Estimate of the Jewish Population op London in 1929. 

By H. L. Trachtenberg, B.A. (Cantab.), A.I.A., Member of the 
Statistical Committee of the Jewish Health Organization of 
Great Britain.* 

Introduction, 

The difficulties associated with the presentation of a statistical 
analysis of the Jews of London are chiefly due to the fact that no 
census of the Jewish people has been taken, either in a direct form 
or as a question in the census of the general population. 

The best that can be done is to make use so far as possible of 
the returns of burials in Jewish cemeteries, which are now in a 
complete state. 

In his valuable paper read to the Koyal Statistical Society in 
1905, referred to below, Mr. S. Kowson described at length the 
features of the deaths registered by the Burial Society of the United 
Synagogue of London. In this paper he made an estimate of the 
Jewish population of London for 1903, t the figure he arrived at 
being 144 , 000 , 

In 1929, Ur. M. Sorsby J by a different process confirmed Rowson’s 
estimate and gave an estimate for 1928 of a minimum figure of 
195 , 000 . 

It would appear that while Mr. Rowson’s figure referred to the 
Administrative County of London, Ur. Sorsby’s applied to Greater 
London. 

The figure resulting from this last estimate would appear to be 
rather on the low side. Ur. Sorsby’s method, which is explained 
below, was different from that now employed and accepted by the 
Statistical Committee as more reliable and more likely to be of 
service in future work. 

Rdsumi of the Basis of the two Previous Estimates, 

(a) Rowson, 

Mr. Rowson first calculated the approximate number of Jews in 
Stepney as follows : — 

In the Sixty-sixth § Annual Report of the Registrar-General for 

* A Report prepared for the Statistical Committee of the Jewish Health 
Organization oiGreat Britain. 

t “ A Contribution to the Study of the Vital and other Statistics of the 
Jews in the United Kingdom,” by S. Rowson, B.Sc., Journal of the Royal 
Rtatistkal Society, Vol. LXVIII, 1906, p. 626. 

X ” London Jewry,” by Dr. M. I^rsby, the Jewish Chronicle Supplement, 
December, 1029. 

i Misprinted ” Sixty-eighth in the paper mentioned. 
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Births, Marriages and Deaths it was stated that the Jewish marriages 
in the five districts of London City, Bethnal Green, Whitechapel 
and St. George-in-the East* numbered 320 per 1,000 of marriages 
of all kinds. In these districts the number of the natives of Kussia, 
Eussian Poland and Eoumania was given as 117*4 per 1,000. Mr. 
Eowson assumed that the natives of the above countries enumerated 
in the five districts mentioned consisted almost entirely of Jews. 
The former figure suggested that the Jewish population of these 

220 

districts was 320 per 1,000, and hence the number of Jews 

2*74 times the number of the natives of these East European countries. 

Hence in the Borough of Stepney, which at the time of the then 
last census (1901) contained 43,712 aliens whose country of birth 
was Russia, Eussian Poland or Eoumania, the estimated number of 
Jews was 119,770. But whereas practically the whole of the natives 
of these countries resident in Stepney could be assumed to be Jews, 
the same was doubtless untrue when the whole of London was 
considered. The total number of aliens from Russia, Russian 
Poland, and Eoumania in the London area was 55,653. Mr. Eowson 
estimated 3,000 were non- Jews and multiplied the “ balance of 
about 52,650’’ by the above multiplier 2*74, giving the number of 
Jews in London in 1903 as about 144,300. 

(b) Sorsby, 

Taking the number of Jewish deaths under one year of age in 
London for the years 1903 to 1927, for each sex separately, Sorsby 
estimated the number of Jewish births by assuming that the same 
infantile mortality rate applied as in England and Wales. He 
established that in this period on the whole no effect was produced 
by migration movements, Sorsby therefore took the Jewish popula- 
tion in 1928 to be that of 1903 plus the natural increase obtained from 
the births, reconstructed in the above manner, and the deaths 
obtained from the Jewish Burial Returns. Adding this natural 
increase on to Rowson’s 144,000, Sorsby found 191,000 as a minimum 
figure for 1928, and for various reasons he increased this to a final 
minimum of 195,000. 

(c) The 'possibility of using either (a) or (b) as a method of deducing 
the official estimate for 1929. 

In attempting to make an estimate for 1929, the first step would 
be to examine Bowson’s method for 1903 and Sorsby’s method for 
1928. We examine Rowson’s method. 

* The fifth district, dropped by a printer’s error in the paper referred to, was 
Mile End Old Town. 
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He makes in the first instance the assumption that the marriage 
rates are similar in the Jewish and general populations. 

The further assumption that the total number of Jews bears a 
constant ratio to the number of Jews of Eussian, Eussian Polish 
and Eoumanian nationality is also questionable. 

Mr. Eowson in fact only made use of it, even then in a modified 
form, outside the limits of Stepney because so large a proportion of 
Jews was concentrated in Stepney. As a matter of fact the ratio 
was not strictly based on the Metropolitan Borough of Stepney. It 
was based on five districts selected by the Eegistrar-General to 
illustrate illiteracy as evidenced in the inability of the population 
to sign the Marriage Eegister, a mark being made instead. The 
five districts were selected as those to which illiteracy was prac- 
tically confined. They were London City, Bethnal Green, White- 
chapel, St. George-in-the-East and Mile End Old Town. These 
included two registration districts outside the Metropolitan Borough 
of Stepney, viz. London City and Bethnal Green, while they excluded 
the registration district of Stepney. 

When we come to the present day the diffidence with which one 
would proceed to apply such a ratio to the whole of London is 
increased. 

In 1901 , 79 per cent, of the natives of the three East European 
countries in London were in the Metropolitan Borough of Stepney, 
viz. 43,712 out of 55,653. In 1911 the proportion had decreased 
to 68 per cent., viz. 48,190 out of 70,952. In 1921 the proportion 
had further fallen to 53 per cent. (36,725 out of 69,011). The change 
is illustrated by the following Table showing the number of metro- 
politan boroughs in the Administrative County of London which 
had over 500 such natives at the 1921 census and the figures for 
the same boroughs in 1901 . 

It will be observed that whereas there were fifteen boroughs apart 
from Stepney, which had over 500 Eussians, Eussian Poles and 
Eoumanians in 1921 , in 1901 only four such boroughs existed. 

From the above it is clear that the ratio is not of a nature which 
would be helpful at the present day. Actually the figures from which 
it was deduced were dropped from the official publication in 1915 . 

Coming to Sorsby’s method, the assumption made in deriving 
the births from the deaths under one year of age, that the death- 
rate under one year of age is the same for the Jewish population of 
London as f6¥ the general population of England and Wales, would 
appear to throw the whole weight of the estimate on to a single factor. 

Should the Jewish infantile mortality rate differ substantially 
from the infantile mortality rate of the general population, the esti- 
mate would be considerably deflected. 
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Russians, Russian Poles and Roumanians in Metropolitan Boroughs 
having more than 500 such persons at the census of 1921, shown for the 
censuses of 1901 and 1921. 


Metropolitan Borough. 


Number of Tlusslans, BusBian Poles and 
Boumamans at census of 



1901. 

1921. 

Bethnal Green 

3,544 

6,119 

Hackney ... 

1,063 

6,320 

Hammersmith 

102 

548 

Hampstead 

84 

1,187 

Holbom 

375 

735 

Islington 

328 

1,440 

Kensington. . . ... 

367 

1,993 

Lambeth 

166 

722 

Paddington 

189 

950 

Poplar 

283 

1,042 

St. Maiylebonc 

449 

1,580 

St. Pancras 

555 

2,035 

Shoreditch 

1,000 

1,220 

Stepney 

Stoke Newington 

43,712 

36,725 

101 

1,111 

Westminster 

1,944 

2,194 


This possibility of a wide margin of error seems to be borne out 
by the consideration of Sorsby’s results. Thus it seems incredible 
that while the deaths remained practically stationary, moving from 
2,099 1^03 to 2,008 in 1928, the births should have steadily 

fallen from 6,200 to 1,500. Taking the population as 144,000 and 

195.000 (according to the estimates of Eowson and Sorsby respec- 
tively given above), this would mean that the birth-rate had fallen 
in the period of twenty-five years from 45*5 per 1,000 to 8*6 per 

1.000 among the Jews in London. 


(d) The Committee's Estimate for 1929. 

The valuable death returns made by the Jewish Burial Societies 
to the Jewish Health Organization are not in themselves sufficient 
to deduce an estimate for the population without assumptions 
having to be made of one nature or another. As seen above. Dr. 
Sorsby availed himself of these returns for his natural increase 
method, but his procedure in deriving the births from the deaths 
under one year of age presents the difficulties indicated. 

Unfortunately the returns of Jewish births at present made to 
the Board of Deputies arc very incomplete. It is therefore impossible 
to use official returns of Jewish births, and the burial returns collected 
by the Jewish Health Organization present the only reliable data. 

It seems to me that if one is going to make use of the deaths to 
give a population by applying to them an assumed death-rate, it is 
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better to do so not alone for the infantile portion, but for the whole 
population, age group by age group.* 

One great advantage of such a procedure is that instead of births 
over several years being found and the possibility of a migration 
error over a considerable period being therefore present, the whole 
operation relates to one year, and the migration error is practically 
eliminated. The use of separate factors for each age group and sex 
allows for any differences of age and sex distribution in the Jewish 
deaths as compared with the deaths in the general London popula- 
tion. Further, the use of several age groups provides another 
advantage in that there is a fair possibility that errors in some age 
groTxps due to the assumption of the London proportions may have 
opposite directions in other groups and thus tend to cancel one 
another in the total. In Sorsby’s infantile mortality rate, although 
a separate rate was used for each year, the errors are more likely to 
be systematic. 

For the assumed death-rate I have taken the London figures 
instead of the England and Wales figures used by Dr. Sorsby, since 
the London Jewish population is being estimated. It may be men- 
tioned in this connection that it has been shown f that in cities the 
Jewish death-rate tends to approach the general death-rate. The 
London rates, which are given J in the form of population and deaths, 
are as follows : — 


London Population a^id Deaths in 1929. 


Age Group 

Males. 

remales. 

Topulation, 

Deaths. 

Population. 

Deaths. 

0- 

176,900 

4,333 

171,900 

3,621 

5- 

362,200 

716 

360,100 

629 

15- 

365,600 

1,113 

422,200 

1,206 

25- 

321,200 

1,284 

404,900 

1,244 

35- 

208,800 

2,126 

343,600 

1,640 

46- 

262,400 

4,009 

301,900 

2,898 

56- 

186,300 

5,992 

214,300 

4,499 

66- 

90,300 

6,736 

118,100 

6,616 

75 and upwards . . 

27,900 

6,530 

60,400 

8,801 

Total 

2,040,600 

31,836 

2,377,400 

31,063 


* In an earlier method devised by Rowson, the results of which he also 
employed as a check on his method described above, he used more than one 
group in this way, viz. 0-4, and 45 and upwards. For ages 5 to 44, however, 
he used a diffei^nt process. 

t “ Vital Statistics of Jews,” by Leon Isserlis,M.A. (Cantab.), D.So. (Lond.). 
A paper based on material suppli^ by Mr. D. Tschemiakoff and Mr. J. Rumya- 
neck and published in the Ose-Rundschau, Zeitachrift der Oesellachaft jUr 
Qeaufidheitaachutz der Jttden, No. 8, August, 1930, pp. 6-10. 

t The Registrar-General’s Statistical Review of England and Wales for the 
year 1029 (see Tables Part I, Medical, p. 121, for London Deaths, and text, 
p. 98, for lk>ndon Population). 
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The Jewish deaths for 1929 ,* to which I applied the proportions 
shown by the London figures, age group by age group, and for males 
and females separately were : — 

Jewish Deaths in London in 1929 . 


Oroup. 

Males. 

I’clU.llt s. 

0- 

96 

78 

6- 

36 

47 

16- 

62 

67 

26- 

68 

63 

36- 

91 

78 

46- 

200 

122 

66- 

286 

191 

66- 

264 

237 

76 and upwards 

164 

210 

Total 

1,266 

1,083 


The resulting populations are : — 


Jewish Population in London, 1929 . 


Age Group. 

Males. 

errors. 

Pomalo.. 

0- 

3,857 (± 396) 

3,808 (± 431) 

6- 

17,241 (i. 2,914) 

26,160 (± 3,816) 

16- 

20,360 (i. 2,686) 

19,955 (± 2,643) 

26- 

17,011 (± 2,063) 

20,605 (± 2,583) 

35- 

11,611 (i- 1,207) 

16,342 ( J 1,850) 

46- 

12,692 (4 890) 

12,709 (4 1,161) 

65- 

8,892 C± 526) 

9,098 (d 668) 

66- 

3,640 (± 218) 

4,231 (± 275) 

76 and upwards 

827 (± 66) 

1,203 (dr 83) 

Total 

95,831 (± 4,708) 

114,011 (± 6,802) 


The resulting total population is 209,842, viz. 95,831 males and 
114,011 females, the standard errors being respectively, 7,472, 
4,708 and 5,802. A slight addition must be made due to deaths 
of persons whose age was not given and who could not, therefore, 
be included in the age groups shown. These numbered 15! males 
and 7 J females, the ^ due to one whose sex was not given. Assuming 
the same age distribution holds respectively as for the deaths already 
distributed, the total population is raised by 1,174 males and 790 
females giving final figures of 97,005 males and 114,801 females, 
i,e, a total population of 211,806 for 1929 , with standard errors of 
4,737» 5322 and 7,506. 

The question arose as to whether there were any cremations 
which were not included in the returns from the burial societies. 
From enquiries made of the Secretary of the Cremation Society it 
was ascertained that although the number of cremations not followed 

* Being burial figures, these include a few deaths relating to the end of the 
preceding year. 
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by burial in a Jewish cemetery could not be definitely separated, the 
figure involved was too small to afiect the final result to any appreci- 
able extent. 

It will be noted that since the burial returns have been made the 
basis of the estimate, the definition of a Jew as one who when he 
dies is buried in a Jewish cemetery has been retained. This means 
that in most cases of intermarriage the Jewish partner concerned is 
lost sight of, since he or she may no longer be buried as above. For 
this reason the estimate may fall short of expectations which 
visualize such person as still a Jew or Jewess, for compensation by 
the Gentile being buried in a Jewish cemetery is unlikely. 

It has been assumed, in applying the London ratios to the Jewish 
deaths, that the London Jews can, as far as death-rates at the various 
ages are concerned, be treated as a random sample of the total 
London population, and it was therefore necessary to calculate the 
probable error of the estimated population in each age group and for 
the final total on this assumption. 

Let N be the general London population in any group and d the 
general London deaths. Let d' be the Jewish deaths and N* the 
(unknown) Jewish population of the group. We estimate N' from 

N 

our sample d' of Jewish deaths, N* ^ ^ d'. 

Treating d' as a random sample from the total deaths d we have 


Hpnee — Jf)’ 

or approximately 



iV' 


approximately 



nearly if ^ 


or 




is small. 


Having calculated the standard deviations for the separate groups, 
the square root of the sum of the squares gives the standard devia- 
tion for the groups together, such as total Jewish population for each 
sex and total Jewish population. 

The standard errors are shown in brackets against the respective 
figures. 


Estimates for the Administrative County and the New Survey Area, 
The deaths from the burial returns refer to Burial Societies 
serving not only the Administrative County of London, but the 
Outer Ring also. 
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The burial societies referred to are : — 

The United Synagogue Burial Society. 

The Federation of Synagogues Burial Board. 

The Western Synagogue Cemetery, Edmonton. 

The Liberal Jewish Synagogue. 

The Union of Orthodox Congregations (Adatli Yisroel) Burial 
Society. 

The West End Chesed WAmoth Burial Society. 

The Spanish and Portuguese Jews’ Cemetery. 

The St. George’s Settlement Synagogue and Burial Society. 

The West London Synagogue of British Jews Burial Society. 

It seemed desirable to separate the burials of persons who had 
been resident in the Outer King so as to produce a figure relating to 
the Jewish population in the Administrative County alone (see 
Appendix). This was done, and the Jewish Deaths in the Adminis- 
trative County of London, age group by age group, which resulted, 
are as follows : — 


Jewish Deaths in the Administrative County of London in 1929. 


Age Group. 

Males. 

Teroales 

0- 



82 

71 

6- 



31 

30 

16- 



64 

60 

26- 



69 

64 

36- 



76 

72 

46- 



179 

107 

66- 



263 

174 

06- 



226 

205 

76 and upwards 



140 

183 

Total 

1,099 

952 


The resulting population after applying the proportions shown 
by the general London figures on p. 91 are as follows : — 

Jewish Population in the Admmistrative County of London in 1929. 


Age Group. 

errors. 

Females. 

errors. 

0- 

3,329 (± 368) 

3,466 (± 411) 

20,038 (± 3,340) 

6- 

16,270 {± 2,743) 

16- 

17,733 (±2,413) 

17,604 (db 2,476) 

26- 

14,769 (± 1,921) 

17,676 {± 2,392) 

35- 

9,487 (± 1,096) 

16,086 (± 1,778) 

,45- 

11,270 (± 842) 

11,147 (± 1,078) 

'66- i 

7,866 (± 496) 
3,030 (± 202) 

8,288 (± 628) 

66- 

3,660 (± 266) 

76 and upwards 

706 (± 60) 

1,048 (± 77) 

Total 

83,460 (± 4,401) 

97,812 (± 6,288) 
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Making additions for burials of 14 males and 7 females whose 
age was not given, the above totals become, 84,513 males and 98,531 
females, or a total of 183,044 for the Administrative County, with 
standard errors of 4,429, 5,308 and 6,913 respectively. 

The area covered by the New Survey of London Life and Labour 
included the Administrative County and also certain portions of 
the Outer Ring, viz. East and West Ham, Barking, Leyton, 
Walthamstow, Tottenham, Hornsey, Willesden and Acton. A 
further estimate was therefore made to correspond to burials relating 
to this New Survey Area. 

The Jewish burials relating to persons resident in this area were 
as follows : — 


Jewish Deaths in the New Survey of London Area in 1929 . 


Ape Group. 

Moles. 

Females. 

0- 


90 

77 

5- 


33 

41 

15- 


' 61 

63 

26- 


63 

67 

36- 


83 

74 

46- 


192 

112 

66- 


269 

182 

66- 


263 

226 

76 and upwards 


166 

204 

Total 

1,200 

1,026 


The resulting populations after applying the proportions shown 
by the general London figures on p. 91 are as follows : — 


Jewish Population in the New Survey of London Area in 1929 . 


Age Group. 

Males. 

Standard 

errors. 

Females. 

Standard 

errors. 

0- 


3,664 

(± 386) 

3,769 

(± 428) 

6 - 


16,266 

{± 2,830) 

22,821 

(± 3.664) 

16- 


20,032 

(± 2 . 666 ) 

18,664 

(db 2,649) 

25- 


16,760 

(± 1,986) 

18,662 

(± 2,467) 

36- 


10,499 

(± 1.162) 

16,604 

(± 1,802) 

46- 


12,088 

(± 872) 

11,668 

(± 1.103) 

66- 


8,364 

(± 610) 

8,669 

(± 643) 

66- 


3,392 

(± 213) 

4,017 

(± 268) 

76 and upwards 


787 

(±63) 

1,168 

(±82) 

Total 

90,831 

(± 4,601) 

104,712 

(± 6,611) 


Making additions for burials of 14 males and 7 females whose 
ages were not given, the above totals become 91,891 males and 
105,427 females, or a total of 197,318 for the New Survey of London 
Area with standard errors of 4,618, 5,530 and 7,205 respectively. 





96 


Miscellanea, 


[Part I, 


It should be pointed out that although the Burial Returns give 
the permanent address, in many cases this is given as a place* out- 
side London, such as Brighton, Cape Town, etc. It has been 
assumed that such persons are connected with a London population 
and they have not been deducted whether the Jewish population 
of Greater London, of the Administrative County or of the New 
Survey Area has been concerned. It was impossible to assign them 
to any particular one of the three areas. 

It only remains to summarize these results : — 


Estimate of the Jewish Population of London in 1929. 



Males. 

errors. 

Femalcb. 

errors. 

Total. 

errors. 

Greater London . . . 
The New Survey of 

97,005 (± 4,737) 

114,801 (± 6,822) 

211,806 (± 7,606) 

London Area ... 
The Administrative 
County of Lon- 

91,891 (± 4,018) 

105,427 (J. 6,630) 

197,318 (± 7,206) 

don 

84,613 (± 4,429) 

08,531 (i 6,308) 

183,044 (± 6,913) 


It is of interest to compare the proportions of Jews in the 
general population at the two dates of the present estimate and Mr. 
Rowson’s estimate. This is done for the Administrative County in 
the following Table : — 

Administrative County of London, 



General Population. 

Jewish Population. 

%. 

1903 1 

4,633,443 

144,300 

318 

1929 

4,417,900 

183,044 

4*14 


The increase has therefore been considerable, the proportion 
rising from 318 per 10,000 in 1903 to 414 per 10,000 in 1929. 

It is due to the initiative and suggestions of Mr. Rowson, the first 
Chairman of the Statistical Committee, that the Jewish Health 
Organization now receives regularly returns from the Burial Societies 
on a complete basis. The efficient manner in which the service of 
these returns is maintained reflects credit on Mr. Tscherniakoff, the 
Secretary of the Organization, Thanks are due to the officials of 
the Burial Societies concerned for their helpful co-operation. I 
should like to express my personal gratitude to Mr, Rowson, Dr. 
Isserlis, the present Chairman of the Statistical Committee, and 
Mr. Tscherniakoff for the facilities they have given me in the prepara- 
tion of this paper. 
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APPENDIX. 

I. The Administrative County of London consists of the Metro- 
politan Boroughs of : — 


Battersea 

Kensington 

Bermondsey 

Lambeth 

Bethnal Green 

Lewisham 

Camberwell 

Paddington 

Chelsea 

Poplar 

Deptford 

St. Marylebone 

Finsbury 

St. Pancras 

Fulham 

Shoreditch 

Greenwich 

Southwark 

Hackney 

Stepney 

Hammersmith 

Stoke Newington 

Hampstead 

Wandsworth 

Holborn 

Westminster, City of 

Islington 

Woolwich 


and the City of London. 


TI. Greater London includes I and also the Outer Ring as follows, 
as laid down in the Census of 1921, the last Census prior to the date 
of the estimate of the paper. The accompanying sketch map, 
reproduced by kind permission of the New Survey of London Life 
and Labour, showing Greater London, the County of London and 
the New Survey Area, refers to 1928. 

Surrey. 

Urban Districts : — 

Barnes, Beddington and Wallington, Carshalton, Coulsdon 
and Purley, Croydon (County Borough), East and West 
Molesey, Epsom, Esher and Dittons (part of, viz. the civil 
parishes of Thames Ditton and Long Ditton), Ham, Kingston- 
on-Thames (Metropolitan Borough), Merton and Morden, 
Mitcham, Richmond (Metropolitan Borough), Surbiton, Sutton, 
the Maidens and Coombe, Wimbledon (Metropolitan Borough). 

Rural Districts : — 

Epsom (part of, viz. the civil parishes of Banstead, Cheam, 
Chessington, Cuddington, Ewell and Woodmansterne), Godstone 
(part of, viz. the civil parishes of Addington, Farleigh and 
Warlingham). 

Kent. 

Urban Districts : — 

Beckenham, Bexley, Bromley (Metropolitan Borough), 
Chislehurst, Crayiord, Erith, Penge, Sidcup. 

VOL. XOVI. PART I. 
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Rural Districts : 

Bromley (part of, viz. the civil parishes of Downe, Farn- 
borough, Hayes, Kcston, Mottingham, North Cray, Orpington, 
St. Mary Cray, St. Paul’s Cray and West Wickham). 

Middlesex. 

Urban Districts : — 

Acton, Brentford, Chiswick, Ealing (Metropolitan Borough), 
Edmonton, Enfield, Feltham, Finchley, Friern Barnet, Green- 
ford, Hampton, Hampton Wick, Hanwell, Harrow-on-the-Hill, 
Hayes, Hendon, Heston and Islcworth, Hornsey, Kingsbury, 
Ruislip Northwood, Southall Norwood, Southgate, Staines, 
Sunbury-on-Thamcs, Toddington, Tottenham, Twickenham, 
Uxbridge, Wealdstonc, Wembley, Willesden, Wood Green, 
Yiewsley. 

Rural Districts : — 

Hendon, South Mimms, Staines, Ux])ridgc. 

Hertfordshike. 

Urban Districts 

Barnet, Bushey, Cheshunt, East Barnet Valley, Watford 
(part of, viz. the civil parish of Oxhey). 

Rural Districts - 

Barnet, Hatfield (part of, viz. the civil parish of Northaw), 
Watford (part of, viz. the civil parish of Aldenham). 

Essex. 

Urban Districts - 

Barking Town, Buckhurst Hill, Chingford, East Ham 
(County Borough), Ilford, Leyton, Loughton, Waltham Holy 
Cross, Walthamstow, Wanstead, West Ham (County Borough), 
Woodford. 

Rural Districts : — 

Epping (part of, viz. the civil parish of Chigwell), Romford 
(part of, viz. the civil parish of Dagenham). 

III. The Area of the New London Survey comprises I and the 
following portions of II : — 

East and West Ham, Barking, Leyton, Walthamstow, 
Tottenham, Hornsey, Willesden and Acton. 
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1. —Gfundriss der Statistik. — I. Theoretische Statistik. By Wil- 
helm Winkler. Berlin : Julius Springer, 1931. 9|" X ix + 
117 pp. Rm. lo.So. 

Here is another addition to the already considerable list of text- 
books on statistics. The introduction discusses the organization of 
contemporary statistics, statistical sources, and the collection and 
compilation of data. The author considers three things necessary 
for th(» successful pursuit of statistics : first, practical experience, 
secondly, a knowledge of languages, and thirdly a knowledge of 
mathematics. Few statisticians would doubt the prime importance 
of the first, but opinions may differ as to the relative importance of 
the second and third. Professor Winkler, indeed, seems to regard 
mathematics as the most important language of all, “ So ist der 
imthernatische Ausdrmk die heherrscheiide V nigangssprache der 
woderne wissenschaftlicJien Statistik geworden, und man mass diese 
Sprache lernen, wenn man die wissenschaftlichen Arbeiten auf diesem 
Gebiete verstehen will.” Mathematical statistics in Germany has, he 
thinks, lagged somewhat behind, and the present book is an attempt 
to remedy the deficiency, using only elementary algebraical methods 
which will bo. understood by the wider class of readers he aims at 
attracting. 

The development of the subject starts with the law of large 
numbers, and the normal curve is first illustrated by a practical case, 
and then arrived at as the limit of the point-binomial. Application 
is made to one or two simple sampling problems, and Lexis’ theory of 
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dispersion follows. After a short section on tabulation, time series 
and frequency distributions are introduced, but the latter are 
discussed first. Averages and measures of dispersion lead on to a 
short discussion of the normal curve and of Charlier’s, Edgeworth’s, 
and Pearson’s system of frequency curves. 

Two methods of dealing with time series are discussed; one is 
Warren Persons’ method of median link-relatives which first obtains 
the trend, then eliminates the seasonal fluctuations and leaves us 
with the cyclical fluctuations; the other method is to eliminate 
seasonal influence by means of a twelve-months moving average, then 
to eliminate cyclical fluctuations by some similar process of 
averaging, and to deal with the trend last. The latter method must 
be difficult if cyclical fluctuations are irregular. 

A chapter on graduation and curve fitting follows; moving 
averages and least squares are shortly discussed, but the problem of 
fitting frequency curves is not dealt with. The example chosen for 
illustrating the test is not very fortunate. It is applied to test the 
goodness of fit of a curve fitted to the populations of Gfermany in the 
years 1871, 1880, 1890, 1900, and 1910. The x^ test is only applicable 
to frequencies. Here it is applied to a variate. The distinction is 
fundamental, but occasionally, it seems, lost sight of. 

Short sections on interpolation and extrapolation, on methods of 
comparison and on elementary treatment of correlation conclude the 
author’s presentation of the subject. He devotes the last few pages 
to a discussion of the old question “ Do statistics lie ? ” “ No more,” 

he concludes, than any other science.” Perhaps more interesting 
is his remark that in the course of his presentation of the subject he 
has shown how mistaken are the opinions of those people who think 
that the knowledge of the four rules of arithmetic suffices for a good 
statistician. The book is obviously a painstaking attempt to dispel 
this illusion in the quarters where it still lingers, though in other 
places the danger of divorcing mathematical theory from statistical 
practice may soon need equal emphasis. J. 0. I. 

2 . — The Combination of Observations. By David Brunt. Second 
Ed. Cambridge: University Press, 1931. 8|” X 5^”, x+ 239 pp. 
126*. 6d. 

A few changes have been made in this book in the second edition, 
but it remains what it has always been — a very valuable treatise on 
the method of least squares and on harmonic analysis. The chapters 
on frequency distributions and on correlation are — as far as the 
field they cover extends — good. In the new edition the description 
of the various types of Pearsonian curves which may arise for different 
values of and p 2 has been brought up to date. The explanation 
here is very clear and systematic, so that the student can easily see 
how the various tj^es arise. A useful section has been added on 
partial correlation. 

The chapter on harmonic analysis has been largely rewritten, and 
that on the periodogram modified in arrangement. Schuster’s 
criterion must, as the author points out, be used with discrimination. 
If wo have the squared amplitudes of, say, ten trial periods, we must 
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not apply Schuster^s criterion to the greatest, and argue that if this 
is k times the average squared amplitude to be expected from a ran- 
dom series, the probability of a greater value arising by chance is 
c'*. This is only a particular instance of a general principle that 
applies to all tests of significance. The necessary modification in this 
case has been pointed out by Sir Gilbert Walker; the modified 
probability would be 1 — (1 — Another correction is also 

necessary. The average amplitude has in practice to be estimated 
from the data, and this modifies the sampling distribution. The 
correct distribution has been worked out by Fisher, both for one 
harmonic term chosen at random and for the greatest of all the n 
possible harmonic terms that can be obtained from + 1 observa- 
tions. In the former case the correct probability is (1 — 
where g is the ratio of the square of the chosen amplitude to the sum 
of the squares of the n amplitudes, and in the latter, the result, for 
which Fisher gives the exact expression, does not differ greatly 
from a(l — g)"^^, J. 0 . 1. 

3 . — Applications dc la Thlorie des Probahdttes d V Astronomie. 
Par C. V. L. Charlier. Traitc du Calcul des Probabilites et des ses 
Applications, par fimile Borel. Tome II. Fasc. IV. Paris : 
Gauthicr-Villars, 1931. 10" X 6 J^". xi + 181 pp. 40 Francs. 

This is a portion of the second volume of the great treatise on the 
th(*ory of probability and its applications which is being edited by 
£mil(‘ Borel with the collaboration of numerous distinguished 
mathematicians. 

We have now had the privilege of reviewing Professor Charlier’s 
work in three different languages. Whether he writes in English, 
French or German, his work is always a model of lucidity. If all 
mathematical statistics were written as Charlier writes, the task of 
the student, and incidentally of the teacher and critic, would be 
enormously simplified. 

The first chapter of the book is eoncerned with the following 
problem : " What is the probability that a comet with a given 
velocity at a given distance from the sun should have an elliptic or a 
hyperbolic orbit ? ” The problem is a classical one, and was con- 
sidered both by Laplace and Schiaparelli, who came to contrary con- 
clusions. The problem is studied by considering a three-dimensional 
space, with one axis for each of the components of velocity of the 
comet. To the velocity there thus corresponds a representative 
point in this space. If we consider only the visible comets, Le, those 
whose perihelion distance is less than twice the distance of the earth 
from the sun, it is possible to show that the representative points 
corresponding to the velocities of these comets lie within a certain 
hyperboloid of revolution in the velocity space. A certain portion of 
this permissible space corresponds to elliptic, and the rest to hyper- 
bolic, orbits, and this is the basis of the calculation. The results 
naturally depend on the frequency function assumed for the 
velocities. 

If the mean components of velocitv are zero, and all total veloci 
ties are equally likely, then, under the conditions obtaining in the 
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solar system, the probability of an elliptic orbit is large and of a 
hyperbolic orbit small. In this respect Laplace was right and 
Schiaparelli wrong. If while the mean components of velocity 
remain zero, the frequency function of total velocity is proportional 
to its square, then the probability of elliptic orbits is small and of 
hyperbolic orbits large. This conclusion in general remains true if the 
velocity components are normally distribut(‘d about zero, an excep- 
tion arising if the dispersions are very small. If, however, the mean 
velocity components differ from zero, the probability of hyperbolic 
orbits tends in any case towards unity. Fn view of the fact that 
nearly all observed comets have elliptic orbits, the rt'search justifies 
the conclusion that their mean velocities are zero, or that they belong 
essentially to the solar system, and have not met the sun fortuitously 
in its path among the stars. 

The second chapter is concerned with a somewhat unusual 
probability problem, originally solved by Gylden. 

The series 

^ i — i'v 

where Jc is positive and less than unity and the summation is extended 
over all integral values of i and /' between — «> and -f is one 
which is of importance in studying the perturbations of the planets. 
The series possess(‘s the following property : Jf Vq is any real quantity 
whatever, and S any positive or negative number, then, however small 
8 is, there exist between and Vq + ^ an infinite number of values 
of V for which the above series converges, and also in the sann^ interval 
an infinite number of values for which it diverges. This j^roperty 
gives rise to the following problem. “ If v is chosen at random, 
what is the probability that the series will converge ? ” The series 
may always be reduced to one in which v is positive and less than 
unity, so that it is sufficient to study this case. The fundamental 
proposition in the solution of the problem is that if all values of v 
between 0 and 1 are supposed equally likely, and if v is expanded as a 

continued fraction — - — - - ... then if the first n partial 

.«i + + «3 . 

denominators are given any arbitrary integral values, the probability 

2 

that 1 is greater than or equal to k is less than From this it 

may be shown that the probability of divergence of the above series 
is infinitely small. 

The third chapter, fifty pages in length, starts by giving an 
excellent account of the properties of Hermite polynomials; their 
recurrence relations, their expression as definite integrals and as a 
solution of an integral equation of Fredholm’s^type, are all dealt with. 
Particularly important are certain expressions for their maximum 
values, as these are used in a discussion of the convergence of the 
type A series which follows next and is examined from three points of 
view. The chapter concludes with a discussion of the genesis of the 
type A series on the hypothesis of the combination of small influences. 
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The last chapter, about eighty pages in length, considers the 
problem of the frequency distribution of the velocities of the stars. 
Starting from expressions giving the relations between the compo- 
nents of velocity of two stars before and after passage close to one 
another, the author leads us up to Boltzmann’s difierential equation 
for the rate of change with time of the frequency function of velocities 
and co-ordinates and Maxwell’s equation for the rate of change of 
the average value of any function of the velocities and co-ordinates. 
The author then expands the frequency function of velocities and 
co-ordinates in a type A series of the form 

j - su’dcfdu^ 

where 

= 11-2;).'’ 

Here the functions Aij^. are in general functions of the co-ordinates 
and the time; v, w are of course the components of velocity. 
Maxwell’s equation is then used to determine the rate of change with 
the time of the coefficients in the expansion. It is shown that the 
average values (Afj, Afg? *^3) l^^e components of velocity are 
independent of the time, and that the first order coefficients 
Aqqi, ^010) above expansion vanish. Some thirty pages are 

then devoted to obtaining the rates of change with the time of the 
second order coefficients. The mathematics are here difficult, but 
owing to the extreme lucidity with which the work is presented, only 
time and application are necessary for their understanding. We wish 
we could do better justice to this portion of the work in a review. 
The final result is that the coefficients are of the form where 
l/(3v) is approximately 10^® years for the stars in the galactic system. 
Thus in 10^® years these coefficients would be reduced to about 37 
per cent, of their original values, and would ultimately vanish. 
Similarly, the other higher order coefficients tend to zero at varying 
rates, and the frequency distribution of velocities ultimately becomes 
stable and normal. J. 0. I. 

4. — Tables for Statisticians and Biometricians. Edited by 
Karl Pearson, P.R.S. Part II. London : Issued by the Biometric 
Laboratory, University College. 1931. 11" X 8J". ccl + 262 pp. 
305.' 

As long as everyone is occupied in the search after truth, it matters 
little if all arrive at different concisions. — Joseph Priestley. 

When there is much desire to learn, there of 'necessity will he mmh 
arguing, much writing, many opinions ; for opinion in good men is but 
knowl^e in^the making. — John Milton. 

With the above two quotations Professor Karl Pearson opens 
the second volume of Tables for Statisticians and Biometricians, 
which incorporate all the tables published in Biometrika since 
Volume I was issued in 1914. It is doubtless in the spirit of these 
maxims that Professor Pearson would like to see the work criticized. 
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There are fifty-six tables, occupying 262 pages, and an introduction 
of no less than 250 pages explains their use. The latter, in spite 
of the disclaimer of Professor Pearson’s preface, gives an admirable 
outline of the methods of the Biometric school. 

The introduction starts with useful notes on formulse for transition 
from frequencies to ordinates and vice versa, and on methods of 
interpolation into tables of double argument, while the first three 
tables in the volume are tables of functions related to the probability 
integral. The first of these gives ordinates of the normal curve to 
five figures for each per millc of frequency ; its principal use appears 
to be in expressing non-quantative variates on a normal scale. The 
second is a table to ten decimals for each per mille of frequency of 
the abscissae and ordinates of the normal curve and of the ratios 


of areas to bounding ordinate their reciprocals. 

The third is an abridged form of the second. The latter two tables 
find application in approximating to the tails of certain frequency 
distributions and in summing a limited number of terms of a binomial. 

Table IV occupies fifty-six pages. It is a table, calculated by 
Woo, for testing the significance of the correlation ratio. We are 
given the mean and standard deviation of in sampling from an 
infinite universe in which there is no association and the arrays 
normally distributed, for every size of sample from 50 to 1000 and 
for every possible number of arrays from 3 to 20. For each entry 
we are given the values of the ratio 

observed — Mean 
Standard Deviation of Tf 


which will correspond to probabilities of 0*01 and 0*02 of occurrence^. 
The table may also be used to test the significance of the multiple 
correlation coefficient which, in sampling from populations in which 
the coefficient is zero, has a distribution of the same form as that 
of the correlation ratio. In the reviewer’s opinion, the significance 
of the correlation ratio can be more simply tested by an easy applica- 
tion of Fisher’s “ z ” test, his published two-page table being 
usually all that is necessary. However, Woo’s table gives us a 
mass of detailed information about the distribution of y)^ which 
is not available elsewhere. 

We next find sixty-four pages of tables primarily related to the 
problem of determining the correlation coefficient from a fourfold 
table on the assumption of normality. There is a table of the first 
twenty tetrachoric functions or successive differential coefficients 
of the probability integral. Pearson’s definition of this function is 





r,(h) = 


"Vsl - 


and is tabulated for values of h at intervals of o-i from o-o to 4-0 
and for integral values of s from o to 19. This table is a useful 
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addition to the tabic of Vol. I, in which the first six totrachoric 
functions are tabulated at intervals of one-thousandth of tq. For 
interpolation 4th differences are in general required, and two 
auxiliary tables are given to facilitate the calculation of these. The 
functions are, of course, essentially those which occur in the Gram- 
Charlier series. 

There follow tables of the volume of the positive quadrant of a 
fourfold table in terms of the distance of the dichotomic lines from 
the mean and of the correlation coefficient. Calling h and h these 
distances in terms of the respective standard deviations, and r the 
correlation coefficient, the volume is given at o*i intervals of h and 
k from 0*0 to 2-6 and for positive and negative values of r at intervals 
of 0 * 05 . For positive correlations we have six decimal places, and 
for negative as a rule seven, but additional places are given when 
the number of significant figures decreases. There is a wealth of 
illustration of the application of these tables in the introduction, 
and methods of interpolation are fully described. Most of the 
examples are concerned with the calculation of fourfold correlation 
coefficients, but the problem of determining the theoretical contents 
of any cell of a correlation table on the assumption of normality is 
fully dealt with. 

It is possible to maintain that the importance of tetrachoric 
correlation coefficients has been somewhat over-estimated, that a 
simple test of significance carried out by the method or the equiva- 
lent comparison of the difference of two percentages with its standard 
error is as a rule all that is justifiable or required, the further assump- 
tion of normality involved in the calculation of tetrachoric correla- 
tion coefficients being hard to substantiate. On the other hand, 
the adherents of the opposite view will argue that even if our two 
variates are not normally distributed, we can find functions of them 
which are. When our data are qualitative in form, and no direct 
test is possible, the reader must decide between these two views 
according to his taste, his experience and his needs. 

The tables so far mentioned occupy more than half the book. 
The remainder contains tables related to a number of special prob- 
lems. Among these are tables for calculating the frequency 
distribution of the first product movement coefficient and tables 
for calculating the probable error of the mode of Pearsonian frequency 
distributions, tables of the probability integrals of symmetrical 
frequency curves and a number of tables relating to the frequency 
distribution of the range. The latter are among the most important 
in the book. The range is a very useful statistical estimate, and 
one easily comprehended by the layman. 

The tables connected with the frequency distribution of the 
correlation coefficient deserve special mention. They are likely 
to remain tte most promising source for those who desire detailed 
information, especially of a graphical nature, about the form of the 
distribution of the correlation coefficient in small samples for varying 
values of the correlation of the population sampled. The tables 
of the differences of the powers of zero, of inverse factorials, of the 
reciprocals of the first hundred integers all to a large number of 
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decimal places, as well as the first ten powers of the first hundred 
numbers, are likely to be generally useful, while the table of certain 
standard constants to thirty decimal places will save much searching 
for the computer who occasionally requires a greater number than 
those usually given. 

In conclusion, we cannot but admire the patience and industry 
of Professor Pearson and his colleagues in producing this volume. 
Professor Pearson is fond of mottoes, and usually chooses apt ones. 
To this the first page of this book bears witness, and further instances 
will occur to thof^e familiar with the mural decorations of the Gal ton 
Laboratory. His own should be “ Si monumentum requiris cir- 
cums'pice,'' for in almost every branch of science to-day wo can 
trace the influence of the statistical methods first used in the Gal ton 
Laboratory. To have held a chair for some forty-five years, and 
to look round, still in the fulness of vigour, and survey the fruits 
of one’s labours, is a privilege that Providence grants to the very 
few. J. 0. I. 

5. — Statistics in Theory and Practice. By L. B. Connor, 
M.Sc. (Econ.). London : Pitman. 1932. 8|" x 5|". 371 + xvipp. 

125. 6d. 

‘‘ This is the Age of Statistics,” says the author, and many 
persons in different walks of life are becoming statisticians, without 
knowing it, of one sort or another. The statistician may t^roperly be 
concerned with the collection of information relating to individual 
units which form a group in which he is interested, with the assembling 
and presentation of the data so acquired into a form suitable for 
digestion by others, with the analysis of such data in the form of 
tables, an analysis which seeks to rive from the tabular rock the 
hidden gold of norms and tendencies, or with the interpretation of 
the results of such analyses, their relation to other known facts, and 
with the probable future course of events of a nature akin to those 
which have been the subject of enquiry. Whether it is the business 
man, who arranges to have the information relating to his business 
in such a form that he can use it for the proper understanding of 
what is happening, and so that he can relate the facts of his business 
to other facts concerning the world outside, whether it is a student 
of affairs who wants to understand the facts relating to the people of 
a country, their social well-being, the trade of the country and the 
like, or whether it is a research student interested only in an isolated 
problem, all are ultimately concerned somehow in knowing something 
of the methods of handling statistics, and something of their limita- 
tions. Thus a politician would never write a letter to The Times 
pointing out that trade was on the mend, urging as his reasons for 
this conclusion the fact that the December Exports of United 
Kingdom Produce were greater in value by 3 per cent, than the 
corresponding figures for the previous November, because he would 
first of all enquire exactly to what period of time the November and 
December figures relate, whether 30 days or 31 days are involved; 
he would consider whether the symbol £ before his figures meant the 
same thing at the different periods, he would find out from previous 
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oxporioncc whether there was any seasonal movement in trade figures, 
and so on. 

Unfortunately, in the normal course of events it is seldom that 
the functions of the ‘‘ complete statistician are performed by one 
person. He who finally interprets the results may not know anything 
about the method of collection of the original data. This is a pity, 
])ecause if he did know, he might sometimes realize that the figures 
are not sufficiently precise to bear the weight of argument which he 
tries to impose upon them. The person collecting the original 
information, or ho who assembles the original data into a tabular 
form, is oft(m not concerned with the data beyond that state. 
This again is to b(‘ deplored, because if they knew something of the 
uses to which the statistics were to be put later, they might con- 
ceivably handle the material slightly differently from the beginning 
with subsequent gain. Although this division of labour is inevitable 
in modern times of mass production, it is really necessary that each 
participant in a ])r()cess should know something about the ultimate 
])roduct in which all are engaged. For those handling statistics at 
any stage Mr. Connor’s book serves as an admirable guide to the 
various process(*s to which statistics submit in the course of being 
turned from raw materials in schedules, day books, card indexes, 
etc., to graphs in the manager’s office, or figures in books, or answers 
to questions in the House of Commons. 

Part 1 consists of a description, brief and to the point in many 
cases, of a multitude of “ methods ” which are used by the statistician. 
Kach description is illustrated with examples drawn from many 
sources, some of them astronomical (Right Ascension of Polaris), 
some of them Banking (Monthly Returns of Advances — ^London 
Clearing Banks), some wages (weekly), some Prices (Board of Trade ' 
index-number of wholesale prices), and many others. Anyone can 
(*asily understand how to work the method by consulting the illustra- 
tion. Some of the methods involve a knowledge of elementary 
considerations of mathematical probability, and some also a knowledge 
of more mathematics than most persons possess. But, as far as the 
simpler methods are concerned, and these are the methods most 
usually applied by all statisticians except the research student, the 
mathematics necessary for a right understanding are a minimum. 

Part IT consists mostly of statistical information. The topics 
considered are those of interest to most persons and comprise Popula- 
tion, Prices, Wages, Employment, Profits, Trade, Finance, Production, 
Wealth. For the most part the information given on these relates to 
the United Kingdom. Anjrone wishing to know the recent relevant 
figures relating to such subjects will find them here with a description 
of the data which are given. 

In addition, Part II has two chapters of interest to business men, 
the one on Bu&iness Barometers and the other on Business Statistics. 
The first consists of a description of various indices of Business 
Activity, their construction, etc. ; the other consists of an indication of 
the kind of statistical records which are usefully kept by business firms. 

The author states that the book will cover all the requirements of 
those reading for professional examinations, and the publishers state 
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that Students for professional examinations will find tlie book 
invaluable.” Probably the students will find within the rovers of 
the book far more than they need for their professional examinations, 
and the more intelligent of them may consider the last chapter, 
wherein they find for the first time the secrets of the statistics 
handled by businesses, rather disappointingly small ; but it is hoped 
that they will obtain relief when they read these words in that 
chapter : “ As a matter of experience, the student will find simple 
comparisons by tables and graphs (natural and logarithmic), averages, 
ratios, percentages, and index-numbers the most effective for normal 
business purposes, the rest of his ecpiipmcnt should be reserved for 
special occasions.” E. C. R. 

6 . — The New Survey of London Life and Labour. Vol. III. 
Survey of Social Conditions. I. The Eastern Area, xvi -j- 475 pp. 
Vol. IV. Social Survey. I. Eastern Area Maps. London : P. S. 
King & Son, Ltd., 1932. 8 |” x 5J”. 17 ^?. 6d. each volume. 

In the present volume, and its companion volume of maps, the 
New London Survey reaches the social and economic problem the 
solution of which was, in the Survey’s inception, its main objective, 
viz. the measurement of the incidence of poverty in London and its 
comparison with the conditions prevailing at the time of Charles 
Booth’s investigation. The Eastern Survey Area, to which these 
volumes are devoted, is the first section of London to be dealt with, 
and covers not only the “ East London ” to which Charles Booth 
gave his attention, but includes also six boroughs beyond the 
Eastern County boundary (West Ham, East Ham, Barking, Leyton, 
Walthamstow and Tottenham), and five boroughs of South-East 
London (Bermondsey, Deptford, Greenwich, Woolwich and Lewis- 
ham), the total population being nearly two and a half millions. 
The economic conditions prevailing in this large and thickly populated 
area have been investigated along two lines, which may be charac- 
terized as intensive and extensive. The intensive study, described 
as the “ House Sample Inquiry,” has been made on similar lines 
to those employed in the well-known investigations carried out by 
Professor Bowley and his colleagues in Reading, Warrington and 
other provincial towns in 1914 and 1924, and it is a matter for 
congratulation that Professor Bowley himself has been in charge 
of this part of the Survey. Under his direction data were obtained 
from over 12,000 working-class households, the sampling factor 
varying somewhat over the area owing to the small size of some of 
the boroughs. This line of enquiry, in addition to the information 
it provides on the basic problem of poverty, has produced as well 
a considerable and valuable addendum to the more limited material 
available from the national census, especially with regard to the 
constitution of working-class families, their earning strength, in- 
comes, rents and housing conditions. 

The extensive method of investigation (the “ Street Survey ” 
directed by Sir H. Llewellyn Smith) has followed more closely the 
methods adopted by Charles Booth, being primarily based on an 
examination of the conditions prevailing in families with school 
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children in all streets in the Survey Area. The* most fertile source 
of information was, it is stated, the knowledge ‘and experience of 
School Attendance Officers, supplemented from such sources as 
Employment Exchanges, the former Boards, of Guardians, and the 
Police. The results are an approximate classification of the in- 
habitants of each street in four economic grades, the local distribu- 
tion being shown graphically in five of the maps in Vol. IV. 

Broadly stated, these two lines of investigation agree in showing 
that the percentage of the population of this Eastern area who were 
below the “ poverty line ” at the time of investigation was only 
about one-third of the percentage found by Charles Booth forty 
years earlier, and this is in spite of the presence of such tendencies 
as that of the more prosperous families to migrate from the central 
areas to the suburbs. The Street Survey shows in particular the 
diminished local concentration and greater dispersion of East London 
poverty. On the other hand, the authors clearly emphasize that 
there has been no attempt to fix a level of present-day “ poverty 
according to present-day ideas. The sole aim has been to apply 
Charles Booth’s standard to present economic conditions. On 
those grounds it may be argued that the level of poverty has been 
fixed too low, but it is shown that with a higher level the result of 
the comparison with forty years ago would not be substantially 
altered, provided that a uniform standard were used throughout. 
One of the most striking, and most disturbing, facts brought out 
is that nearly one-half of the persons found to be in poverty in the 
week of investigation owed their condition at the time to unemploy- 
ment and under-employment, while low rates of wages, so important 
in Charles Booth’s day, are no longer a major cause. In other 
words, to use Sir Llewellyn Smith’s terms, there has been a relative 
increase in dynamic ” poverty as compared with “ static,” so 
that the present volume of poverty may be accompanied by a greater 
amount of unhappiness than formerly. The position has without 
doubt greatly improved, but it is still not to be regarded with com- 
placency. For instance, it is unsatisfactory to find that the re- 
duction which has taken place in average density and total over- 
crowding has been accompanied by some increase in the proportion 
of the population living under conditions of very acute congestion, 
and that, according to the standard adopted, there is a very high 
proportion of children in the more over-crowded boroughs for whom 
insufficient bedroom accommodation is provided. A special chapter 
is devoted to this subject of housing, and one of the maps of Vol. IV 
illustrates the incidence of over-crowding. Other studies include 
the relationship of old age to poverty, unemployment to poverty, 
the problem of the homeless poor, the street-trading community 
and the hog-pickers’ migration. In a final section the basic statis- 
tical facts are set out for each borough, accompanied by a brief 
summary of their topographical, economic and social characteristics. 

This short account of some of the more important methods 
and conclusions cannot, it will be obvious, do justice to a volume that 
adds to its valuable collection of statistical material an invariably 
interesting account of so many aspects of London life. A. B. H. 
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7. — The National Income, 1924 1931. By Colin Clark, M.A. 
London : Macmillan. 1932. X H". x + 167 pp. 8,*?. 6rf. 

The two estimates of national income for Great Britain and 
Northern Ireland generally accepted for use in the past few years 
are those of (a) Bowley and Stamp and (h) Flux. The main basis of 
the former estimate (referring to 1924) was the Income Tax Assess- 
ments, these accounting for about 6o per cent, of the total of £4,200 
million. The main basis of the latter (also referring to 1924) was the 
net output ’’ of industry and agriculture as furnished by the 
Censuses of Production of Industry and Agriculture for that year, 
accounting for about 65 per cent, of the £4,000 1- 200 million. In the 
case of Bowley and Stamp, on top of the main foundation, for which 
the estimate was jirobably correct within a narrow limit of error, 
estimates with a much wider margin of possible error had to be made 
for (a) wages falling below the income tax limit and (6) other incomes. 
In the case of Flux, the main estimate again was probably subject to 
only a vsmall margin of error, but this had to be supplemented by an 
estimate for the very considerable section of income not derived 
directly from industry or agriculture. Flux did not attempt a 
detailed analysis of this balance and stated that his calculations 
relating to it were “ obviously very rough.” There was thus a close 
accordance between his final result and that of Bowley and Stamp, 
but it has been suggested (Journal R,S.S., Vol. XCTV, p. 385) that a 
more detailed investigation of this balance would lead to a higher 
figure than he accepted. Further research into the subject accordingly 
is fully warranted. Kecently Dr. Coates, in an address before the 
Manchester Statistical Society, gave an estimate for 1931 of £3,850 
million, his method being based on Income Tax Assessments. 

Mr. Clark states that he “ set out to make a detailed and more or 
leas final evaluation of the national income for 1924 and for 1928 
with estimates for the intervening years and up to 1931.” Subse- 
quently the book proceeds to an analysis of how the national income 
is produced, distributed, and spent. It is not an easy book to 
review. To perform the task adequately one would require to work 
through the book paragraph by paragraph and sentence by sentence, 
and to check the calculations and the reliability of the assumptions 
on which the estimates are based. If this were done the review 
would be as long as the book itself, which in parts is very compressed. 

The main defect of Mr. Clark’s work is that he docs not seem to 
possess sufficient critical faculty to scrutinize his own results as they 
are reached and, if they seem improbable, to re-examine the data 
for the purpose of ascertaining if there is a concealed “ snag ” in 
them. In dealing with material of the kind handled in this investiga- 
tion it is particularly necessary that the results should be examined 
at every stage and discarded if they lead to conclusions which are 
obviously untenable. This weakness is prominent almost from the 
start of the book. In Table V, Mr. Clark provides figures of the 
number of employers and independent workers ” in Great Britain 
in five groups for tne years 1911, 1921, and 1928, the totals for the 
three years for males showing the surprising sequence : 1911, 

1,915,000, 1921, 1,492,000; and 1928, 1,235,000. (In the ‘‘Com- 
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merce ” group Mr. Clark gives a figure for males for 1928 less than 
half that for 1911.) He states that the figures “ for 1921 are largely 
derived from the estimates of Bowley and Stamp, and for 1911 from 
The Division of the Prodwd of Industry ” (though actually they differ 
very substantially in certain particulars from the figures published 
by Professor Bowley in that book). He further states that ‘‘ the 
figures for 1928 are estimated in the light of the trend from 1911 to 
1921,’' a pleasanter phrase than the statistician’s more usual term 
“ extrapolation,” and one which may mislead the uninitiated but is 
hardly likely to deceive the reader with experience of this class of 
statistics. The surprising sequence of the figures should have led 
Mr. Clark to have examined the Census volumes themselves. He 
would have found that for 1921 the Census volume provides actual 
figures of “ employers and independent workers ” in each occupational 
group and also a total. In 1911, however, the Census volume only 
gave these particulars for certain groups and did not provide a total. 
Dr. Bowley, writing before the results of the 1921 Census were 
available, stated that he attempted in 1911 “ to classify the occupied 
persons . . . according to their status in industry, for which only 
rough estimates cau he made.^^ Dr. Bowley in fact had to make certain 
guesses, and it is clear from the figures subsequently available for 
1921 that, though they were probably quite better guesses than any- 
body else would have made, they were a considerable distance from 
the truth. But it seems unpardonable for Mr. Clark, many years 
after the 1921 figures were available, to use guesses relating to 1911 
as the basis of extrapolation to obtain figures for 1928. It is certain 
that his figure of 1 , 235,000 for 1928 is some hundreds of thousands in 
error, and it is probable that the correct figure was about 30 per cent, 
higher. 

This error almost at the beginning of Mr. Clark’s work influences 
many of the subsequent estimates. The estimate of “ employers 
and independent workers ” is used in the construction of another 
table (Table IX) computing the number of salary earners. This 
shows an increase from 1 , 715,000 salaried workers assessable to 
income tax in 1921 to 2 , 420,000 in 1928, a rate of increase so sur- 
prising that it should surely have arrested the attention of Mr. 
Clark at some stage between the first calculation and the final 
approval of the proofs of the book. The error in under-stating the 
numbers of “ employers and independent workers ” has led to an 
error of substantial magnitude in over-stating the number of “ salary 
earners.” 

The next stage is to determine the number of wage earners, but 
the error which led to under-statement of the first group and over- 
statement of the second group still influences the calculation and 
leads to an under-statement of the number in the group of wage 
earners. Mr. Clark obtains a figure for wages in 1924 no less than 
£200 million below the Bowley and Stamp figure for that year. 
“ This difference,” he says, “ is due to a lower estimate of numbers 
much more than a lower estimate of average earnings.” He claims 
that his method should give a better basis for estimating the number 
of wage earners than that of Bowley and Stamp (his figure is nearly 
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one million less), since he has used the statistics of social insurance 
in place of estimates based on the Population Census. Whether or 
not this additional material, with all th(» difficulties involved in 
interpreting it, really does throw more light on the problem it is not 
possible to say, since Mr. Clark’s work on this part of the problem is 
vitiated by the effect of the fundamental error. 

At one stage of his work Mr. Clark requires to determine the 
average income of the “ employers and independent workers ” who 
are below the income tax limit, a number which he estimates was 
565,000 in 1928 , though it is highly probable that this figure is 
considerably below the truth. To determine this average income he 
uses the following distribution of ''net (whatever that may be) 
income per week” obtained from an enquiry conducted in the 
neighbourhood of Liverpool which, he claims, furnishes “ a sort of 
microcosm of the situation in the country as a whole ” : — 


1 

IsttlneouK iKi Week. 


r^iidor .SO? 

to l.Ss 

1.5? toOOs 

60 v. to 100 ». 

Number of Workers in En- 
quiry 

no 

s 

100 

218 

Average Earnings (shillings 
per week) 

20-7 

40-0 

66-2 

74-8 


No statistician who surveys for a moment the characteristics of this 
distribution could be deceived into accepting the figure of net 
incomes of the 378 people, particulars of which were obtained by 
personal enquiry, as a random sample of the ordinary income of the 
565,000 (or possibly 700,000) in the whole country receiving less than 
£3 a week. The probable error in an average determined from a 
sample of such insignificant size (0*05 per cent.), even if it were truly 
a random one, is very large indeed. Mr. Clark concludes from it that 
the average net income of the 565,000 persons (with a higher limit 
of £159) was £96, but knowledge of the character of the frequency 
distribution of incomes in general suggests that the average tor the 
half-million or so who are at the left-hand tail of the general distribu- 
tion is more likely to be nearer to £120. 

The unscientific character of Mr. Clark’s method of estimating is 
well brought out in his chapter on “ Industrial Production.” In this 
he expands some of the work he submitted to the Macmillan Com- 
mittee on the development of industrial production in this country 
after 1924 , the last year for which Census of Production figures were 
then available. His method is “ to combine industries in groups 
suitable for the comparison with unemployment statistics.” The 
value of production for each group is then estimated for each of the 
years from 1927 to 1931 by multipljdng the value of the output in 
1924 by three factors — ( 1 ) the proportionate change in the number of 
persons at work, (2) a price factor based upon the average value of 
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exported articles, and (3) a factor representing the increased physical 
volume of gross output per employed person. Mr. Clark does not 
show his results under each group, but states that “ the errors in 
them are probably accidental rather than systematic, and therefore 
they may be considered reliable for use in estimating a total, but not 
for use as individual figures.” Such a statement may mislead many 
of the readers of the book who have not the opportunity of forming 
their own judgment on the point. The use of “ export values ” as a 
guide to production prices is notoriously inaccurate, and is in itself 
suflGicient to cause competent readers to distrust the results obtained. 
Although in this volume he does not .publish the figures under the 
separate headings (a procedure which is to be strongly deprecated in 
a book of this type, since it deprives the reader of the means of 
forming a judgment on the methods used and the results obtained), 
in the evidence he submitted to the Macmillan Committee Mr. Clark 
provided some, at least, of the figures involved (Cmd . 3897, Appendix 
VI, Table 3, p. 311). They were truly astonishing. They purported 
to show, for example, that in one industry the net output per person 
employed increased from £190 in 1924 (as given by the Census of 
Production for that year) to £245 in 1928 (the true figure in 1930 
given by the Census of Production Report for that year subsequently 
published was £188. It is difficult to pardon Mr. Clark for errors of 
this character. He could have readily inferred that, if his results 
had been correct, the industry referred to had increased its profits 
between 1924 and 1928 by no less than £9 million in spite of the fact 
that it had in the same period lost 14,000 of its employees, and 
reflection would then have suggested that there was some serious 
fallacy in the reasoning which led to such a result. The fundamental 
error in this case lay in assuming that “ net output is proportional to 
gross output,” which means that the cost of materials used in 
manufacture and the value added by labour and capital move in the 
same direction and in the same proportions. Living in a period of 
unprecedented price changes there can be no justification for failing 
to detect the mistake in making such an assumption. The statistician’s 
solace that errors tend to cancel when results are aggregated must 
not be relied upon too much. In the type of problem dealt with by 
Mr. Clark in this chapter on “ Industrial Production ” we are not 
justified in assuming that positive and negative errors are equally 
likely, and therefore that the net sum when they are aggregated is 
negligible. The results stated in this chapter are so highly speculative 
that we can only advise waiting until the full results of the 1930 
Census of Production are available before they are even discussed. 
Some at least of the calculations made by Mr. Clark in this book have 
been made by other people who, on close scrutiny of the results, have 
rejectedthem. The desire to obtain an index as a short cut to knowledge 
on a particular subject {e.g. the increase in recent years in industrial 
output per person employed) lies deep in the statistician’s heart, and 
he should be encouraged to examine all suitable material for this 
purpose, but he should develop at the same time a critical faculty 
and a determination to examine the results he obtains and to reject 
them if they are obviously unlikely. He should also make sure that 
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his data arc correct and thus avoid errors like the statement on 
p. 122, that milk “ does not appear to he included ” in the Board of 
Trade index of wholesale prices. 

Readers of the book may be puzzled by a statement in the 
Introduction referring to an opinion expressed by the Federation of 
British Industries in reply to an official inquiry regarding the 
collection of certain statistics. The statement is erroneous and 
misleading and it is to be feared that many people may regard Mr. 
Clark’s book as supporting the contention of the Federation of 
British Industries, that the ex2)enditure of public money in the 
collection of statistics can only be justified at the present time if 
the interiu’etation of them is critical and intelligent. E. C. S. 

8.— The Economic Lessons of 1929-1931. The first eleven 
bulletins of the Unclaimed Wealth Utilization Committee, Geneva. 
London ; P. 8. King. 1932. HJ" X 5J ". vii + 94 y)p. 4.s*. 6r7. 

The Unclaimed Wealth Utilization (ybmmittee was formed in 
J931 under the chairmanship of A. H. Abbati “to urge that the 
existence of unemjjloyed labour, unemployed capital equipment and 
unemployed surplus stocks of goods is largely the result of insufficient 
buying by the creditor countries and creditors in general from 
debtors, whereby a surplus of goods and services made available by 
saving remains unused or ‘ unclaimed ’ ; and to promote approi)riato 
national and international action for the utilization of this Unclaimed 
Wealth.” The eleven bulletins contained in this volume, to which 
Professor T. E. Gregory writes an introduction, were issued at 
intervals during 1931 and represented a series of reports on the 
major economic and financial facts that came into prominence in that 
year. 

Insufficient buying and the distinction between saving and invest- 
ment, subjects which are dealt with in two of the earlier bulletins, 
are the foundations on which the Committee build their (*difice, and 
if the architecture is frequently unorthodox and daring, the structure 
is one which cannot be ignored. 

In Bulletin No. 4 an attempt is made to estimate the dimensions 
of Unclaimed Wealth in 1930. Individual calculations are made 
for wheat, coffee, rubber, coal, crude oil, steel, cotton goods, rayon 
and motor-cars, and the aggregate of these estimates is used “ as 
a basis for guessing the world’s total Unclaimed Wealth.” On 
the basis of average prices in 1927-29 the aggregate for these 
nine commodities is given as 6,679 million dollars, and the 
Committee’s guess for the world’s total Unclaimed Wealth is 
15,000 million dollars. An estimate is also given for the losses 
of producers due to the fall in prices between 1927-29 and 
1930 and to curtailed production, the figure here being 18,500 
million dollars. While it is acknowledged that these estimates 
are tentative and even crude, the chief interest centres in the Com- 
mittee’s conclusions drawn from these figures. The total number of 
unemployed in Europe (excluding Russia), Australia, Canada and 
the United States at the end of 1930 was of the order of 20 millions. 
If these unemployed were paid $750 each per annum to work, then in 
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a year (i) they could buy Unclaimed Wealth amounting to 15,000 
million dollars, (ii) producers could avoid losses estimated at 18,500 
million dollars, and (iii) upwards of 15,000 million dollars more 
wealth could be produced. An estimate is then made of 45,000 
million dollars for total savings deposits and hoardings at the end 
of 1930, and the suggestion is made that this is three times the 
amount which would be required to employ the 20 million persons 
for a y/^ar. It appears to be assumed that the 15,000 million dollars 
more wealth produced by the people put into employment would be 
undoubtedly consumed and that prices would return, at least, to the 
1 927-29 level . It is unfortunate that no attempt is made to estimate 
the increase in savings deposits in 1930. Such an estimate would 
undoubtedly fall very far short of the 33 J per cent, raid on total 
deposits suggested by the Committee. 

In August, 1931, the Committee issued recommendations for 
budgeting policy to meet the existing situation. As a challenge to 
the orthodox economist and politician these ])roposals would be 
difficult to equal. Briefly, they recommend that the creditor 
countries ado])t emergency measures for twelve months involving 
( 1 ) reduction of taxation so that the total revenue is reduced by 
30 per cent., (2) no reduction in government expenditure, (3) govern- 
ment expenditure in the U.S.A. and France to be increased by the 
raising of salaries and wages of government employees, (4) budgetary 
deficits to be met by opening the necessary credits with the central 
banks at a charge of a half of i per cent, per annum. The people 
benefiting under the reduced taxation or increased salaries and wages 
are to be “ invited ” to buy goods and services with the money so 
placed in their hands. 

The examples cited are sufficient to indicate the Committee’s 
tenor of thought, and while few will find themselves in complete 
agreement with the arguments advanced, there will be few who will 
fail to derive benefit from the new light thrown on current economic 
problems. It is significant that many of the views expressed by the 
Committee in 1931, which received little credence at the time, are 
now accepted without challenge. G. K. W. 

9. — WheM Studies of the Food Research InstihUCy Stanford Uni- 
versity, California ; The World Wheal Problem, Vol. VIII, No. 8 , 
July, 1932. 11" X 84". 409-444 pp. 

For the past four years the wheat-growers of the world have 
been faced continuously with a situation in which the available 
supplies of wheat have been persistently in excess of demand even 
at abnormally low prices, and now, in the fifth year, there is no 
indication of material change. This, in brief, is the world wheat 
problem. 

The present publication of the Stanford Research Institute is 
put forward " as a modest effort ” to analyse both the problem 
itself and the basis for its solution. The nature of the world wheat 
surplus, how it arose, and why it persists are all dealt with very 
competently, and the publication is distinguished by its broad 
general outlook and the “ non-political ” character of its suggestions 
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for a solution of the problem. Coming from a responsible American 
source, it has features of special interest. 

In examining the complex mixture of natural, economic and 
political forces which have been jointly responsible for the rise and 
persistence of an abnormal wheat surplus since 1928, the chief 
emphasis is laid on the policies adopted by the majority of Govern- 
ments, which tend either to restrict consumption or to increase 
production, or to operate in both directions at the same, time. 
Normally, the marked reduction in prices which has occurred in the 
world market would have tended both to expand consumption and 
to decrease production, but Governments, urged by the political 
necessity of protecting the interests of their farnuTs, have imposed 
measures which have either reversed or hindered the operation of 
the laws of supply and demand. It is pointed out that in recent 
years two significant tendencies have been observable : first, the 
tendency to protect producers and thus stimulate production, rather 
than to stimulate consumption by favouring consumers; and, 
secondly, the tendency to enhance national self-sufficiency even at 
heavy cost rather than to reap the advantages of international 
division of labour. These tendencies have been expressed in various 
ways, but in one form or another they are to b(' found operating in 
every country in the world, and tiny have bt*en applied with special 
intensity to wheat production. Whil(‘ this trend persists and 
separate national policies prolong the world surplus condition, little 
permanent improvement can be expected, though alleviation of a 
more or less temporary character may come about by reduced 
harvests due to natural causes. The remedy, it is suggested, is to 
be found in a change of outlook, and the writer of the Keport is of 
opinion that '' reoriented national policies with consumers the world 
over more directly in view would probably be more in the interests 
of farmers themselves than all the direct farm relief measures 
combined.” 

Arguments on these lines have often been j)ut forward at the 
International Conferences which in the last two or three years have 
attempted unsuccessfully to find a solution to the wheat problem, 
and it is to be feared that “ economic nationalism ” in Europe is 
not yet ready to favour an increase in the consumption of imported 
wheat at the expense, as it believes, of the interests of its own 
agriculturists. It is interesting, however, to see that this Eeport 
does definitely suggest that a modification of the United States 
policy in the direction of a freer movement of goods would tend to 
relievo world depression, and aid, both directly and indirectly, the 
disposal of the wheat surplus. R. J. T. 

10 . — Statistics Relating to Mortality in the Mercantile Marine, 
Report of the London School of Hygiene and Tropical Medicine. 
London : H.M.S.O., 1932. 9|" x 6i", 98 pp. is, 6d, 

The vexed problem of mortality rates in the Mercantile Marine 
was referred some six years ago to the Permanent Consultative 
Committee on official Statistics. The Committee’s report, which 
was published under the title of Statistics relating to Health and 
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Mortality in the Mercantile Marine^ dealt in conHiderable detail 
with the methods which could be used for determining satisfactory 
death and population data. It was pointed out in the report that 
such data are only completely available at the time when a Census 
of Population is taken, since it is only at that time that the number 
of seamen ashore as well as afloat is enumerated. 

The Committee indicated that, for the purpose of compiling 
the data as to deaths, it was necessary to go both to the records 
of the Registrars-General and to those of the Kegistrar-General 
of Shipping and Seamen. A first attempt in this direction was 
made by the Eegistrar-General for England and Wales in his Decen- 
nial Supplement on Occupational Mortality, issued in 1927, but, as 
was ex})lained therein, the conclusions arrived at could be accepted 
only with considerable reserve, due primarily to there being doubt 
in many cases as to whether the persons dying ashore should properly 
be regarded as merchant seamen. The Board of Trade accordingly 
arranged for the data as to deaths on shore to be specially examined 
for a period of one year, and the report by the London School of 
Hygiene and Tropical Medicine is based on the data so obtained 
associated with the similar data relating to deaths at sea. The 
result was to eliminate from the total deaths 464 out of 3,065 deaths 
on shore and 242 out of 1,261 deaths at sea, the latter being fishermen 
and other persons not included within the scope of the annual Census 
of Seamen. 

The troublesome question of the population at risk is hardly 
dealt with in a manner its importance deserves. Two estimates 
are given, one of which, by a person other than the author, is critically 
examined, and if the author had subjected his own estimate to a 
similar critical analysis he would probably have arrived at a different 
conclusion. As it is, he abandons both estimates when calculating 
death rates at ages and by ratings, using instead the number of 
seamen at sea on the 31st March, 1930. This procedure results 
in absurdly high death rates, which cannot be compared with those 
of any other occupation. The author’s own estimate of the popula- 
tion at risk yields a crude death rate for ages 20 and over lower 
than that for males (England and Wales) in 1929 and for ages 20- 
65 slightly higher than the corresponding rate for males. It is 
pointed out in the useful summary of conclusions that this result 
cannot be regarded as furnishing an indication that the Mercantile 
Marine is a particularly healthy occupation, since the results are 
affected to a very considerable extent by the age distribution of 
merchant seamen, which is so different from that of the general 
population. A comparison of death rates in the Mercantile Marine 
and Royal Navy has been attempted, with results not unfavourable 
to the Mercantile Marine, but here again the author is not very 
happy in his treatment of the comparable populations at risk. 

A new classification of deaths has been devised, differing appre- 
ciably from that previously used by the Board of Trade in tneir 
annual report on deaths on vessels registered in the United Kingdom. 
In the annual report just issued, the main lines of the new classifica- 
tion have been followed, but modifications have been made in it to 
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bring it into accord with the short International Ijisi . Th(* death 
statistics in the present book therefore fit with the statistics for 
neither the preceding nor the succeeding years, a fact much to be 
regretted. 

Owing to the absence of reliable data relating to the population 
at risk, no attempt has been made to use the method of a standardize<l 
population to investigate the mortality for the difT(*rent ag(‘-grou])s, 
and the less exact method of proportionate mortality has b('en 
r(»sorted to. In this latter method the deaths from a given cause 
are expressed as a percentage of the total deaths due to all caus(*s, 
and the proportions so calculated for British merchant seamen in 
various age-groups are compared, in a table covering 12 pages, 
with the corresponding proportion for certain shore occu])ations 
requiring a high standard of physical fitness. The author reaches 
the conclusion that, ai)art from drowning and injury, service in the 
Mercantile Marine is no more inimical to life and health than an* 
many of the shore occupations frequently regarded as healthful. 
While the deaths of seamen according to their rating have* not 
been completely analysed, the author finds indications that tlu* 
proportional frequencies of different diseases vary with rating. 

A table classifying all deaths ashore and afloat by ages shows 
that out of the total of 3,113 deaths of British seamen aged 20 and 
over, 601 (19*3 per cent.) occurred among seamen aged 75 or ov(‘r. 
The corresponding proportion for all males in England and Wales 
in 1930 was 22*7 per cent. While of the total deaths the proportion 
which occurred at the age of 65 and over was 39*3 for merchant 
seamen, it was, in 1921 - 3 , 35*9 for coal miners and 37*8 for railway- 
men apart from clerks and signalmen, to take two other industries 
having a high proportion of accidental deaths. The comparison 
with coal miners is included in the i)roportionate mortality tabh's, 
but the other comparisons in this paragraph bearing on the healthi- 
ness of the Mercantile Marine are not included in the book. 

It is to be hoped that the present book will be followed up by 
a more extended investigation into this subject. A period of one 
year is far too short on which to base any reliable conclusions, even 
if there were complete population data with which to relate the 
death statistics, and it would be more satisfactory if, as is usual in 
the Begistrar-GeneraTs occupational mortality tables, the average 
deaths for three years covering the censal year were related to the 
population ascertained at the Census. H. L. 

11 . — Banking Policy and the Price Level. By D. H. Kobertson, 
M.A., Header in Economics in the University of Cambridge. Third 
impression, revised. London : P. S. King, 1932 . X 4:f". 
vii -f 103 pp. 55. 

This book was reviewed in the Journal, Part IV, 1926 , on its 
first appearance, but it has had so much influence on the develop- 
ment of thought concerning monetary problems that no apology 
is required for our directing attention to it again. Not because 
finality has been reached in it, even as revised, for in an introductory 
note Mr. Robertson says that “ the definitions and analyses of 
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Chapter V.’’ (which deals with the kinds of saving) “ were worked 
out for a society of small entrepreneurs, i.e. one in which all in- 
comes are sjpeedily responsive to movements of prices. Reflection 
and discussion have shown me that they will not stand without 
modification for a society in which the incomes of most of the factors 
of production are assumed fixed (or comparatively so), those of 
entrepreneurs alone being completely mobile.” The complexities 
of modern business are so great and the reactions of mon(‘tary 
factors so intricate, that one must accept all truths as relative; 
did not Mr. Keynes find his views changing as he wrote his great 
treatise on Money ? Still, one would have wished that Mr. Robertson 
had taken this opportunity of making his book somewhat more 
complete by adding some suggestions as to the nature of the required 
modifications. True, that would have made the book more difficult 
to read, but it is already so Tacitean in style, so stern in its use of 
“ economic jargon,” that a little more would scarcely have mattered. 
The book is not one for the general reader, even if ho be a banker, 
but for those who are pre])ared to absorb it into their own system 
of thought as raw material for the production of practical policy. 

Mr. Robertson rejects both the “ monetary ” and ” psychological ” 
theories of the trade cycle and shows by a theoretical exposition, 
subsequently modified by the injection of the typical conditions 
of modern business, that ” we should not expect the appropriate 
or optimum rate of industrial output to be constant, but to be 
subject to what may be called ‘ justifiable ^ increases and decreases, 
some at least of which are of a fairly rhythmical nature.” After 
considering the working of money in the economic structure, he 
concludes that ‘‘ a policy aiming at ultimate stability of the general 
price-level seems to be neither the ‘ most natural ’ nor the ‘ most 
effective ’ policy for the monetary authority to adopt ” in order to 
secure the greatest stimulus to output. 

The analysis in Chapter V of the different kinds of saving and 
the adoption of new technical terms to define these are perhaps the 
most important of Mr. Robertson's contributions to theory. A 
valuable chapter follows on “ Short Lacking in the Trade Cycle,” 
i.e. saving for the provision of circulating capital. A rise in prices 
is required ‘‘ to secure correspondence between the demand for 
and supply of new Lacking,” and it is aggravated by certain natural 
causes. It is the duty of the banking system to check these secondary 
price phenomena by changes in its rate of interest and by other 
methods ; it can only provide Short Lacking “ by extorting it from 
the public through the multiplication of currency.” Long Lacking 
for the provision of capital is the business of the investor, but at 
certain stages the co-operation of the banks is required. The two 
kinds of saving are complementary, and fixed investment is necessarily 
discontinuous. “ To a large extent, in the writer’s view, fluctua- 
tions in the desirability of acquiring instruments are the inevitable 
penalty of industrial progress, but they are also to a certain limited 
extent attributable to an avoidable lack of responsiveness in the 
flow of consumable goods required to co-operate with those instru- 
ments in the form of real wages.” Here we seem to have an approach 
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to the well-known views of Mr. J. A. Hobson, but Mr. Kobertson, 
instead of proposing to reconstitute incomes, goes on : — ‘‘ It is part 
of the duty of the banking syjitem to promote at each phase of the 
cycle such a balance between the different kinds of production as 
to minimize this source of instability in the estimates made by the 
business world of the advantage of acquiring instruments.’’ 

At the end of his book Mr. Eobertson glances at proposals for 
remedying industrial depression, examining them from the stand- 
point of the maintenance of a balance between the production of 
capital instruments and the production of consumable goods. Pass- 
hy “ the once equally heretical, but now perhaps over-re- 
spectable policy of ‘ public works,’ ” he looks with some favour on 
a proposal which he admits has ‘‘ formidable difficulties.” “ If 
the State,” he says, “ could, in the later stages of depression and 
the early stages of industrial recovery, purchase and lay aside con- 
siderable stores of half-finished, or even, as its skill grew, of finished, 
consumable goods, it could promote steadiness not only in the 
output of these goods themselves, but also in the output of instru- 
ments : for by regulating the rate of release of these accumulated 
stocks it could do something to promote stability in the estimates 
formed by the business world of the advantage of acquiring instru- 
ments, and therefore in the stream of Long Lacking becoming 
available for embodiment therein.” One fears that this combina- 
tion of “ making for stock ” and imperiodic “ bargain sales ” is 
beyond the present technique of any of the departments of state. 
Mr. Eobertson concludes that “ it would almost seem that to act 
beneficially at every stage of the trade cycle trust magnates, like 
bankers, would have to become infinitely wise as well as infinitely 
virtuous,” The same is true of “ the State ” and of any of its 
organs. H. W. M. 

12 . — Business Forecasting. By Lewis H. Haney. New York 
& London ; Ginn and Co. 1931. X 5^”. xiv + 378 pp. 155 . 

Those people who believe that over-production is the root of 
our present evils would probably not be so ready to admit that 
over-production in the sphere of economic theories of the business 
cycle is the cause of much of the fog which surrounds this pheno- 
menon. The output of books on business forecasting in America 
shows no signs of abating, and, imlike the industrialist or agricul- 
turist, the authors and publishers apparently do not have to contend 
with under-consumption. It is not surprising, in view of the ex- 
tensive and bewildering display provided by his American colleagues, 
that the student of business forecasting in this country approaches 
any new work on the subject with a certain amount of reserve and 
scepticism, expecting to find much that he has read before, much 
that is quite contradictory to what he hasjead before and doubtful 
of finding an 3 d;hing that is both new and worth while. 

Dr. Haney is Director of the Bureau of Business Eesearch of 
the University of New York, and, in addition to being economic 
adviser to a number of investment trusts, has done a considerable 
amount of forecasting for individual industries. His declared aim 
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in writing the book is to help lay a basis for scientific business 
forecasting/’ and no such object could be attained without covering 
a great deal of ground which has been traversed many times before. 
We do not find this disagreeable, for we are taken along in a very 
efficient high-powered car by a driver who knows his route intimately. 
As a review of the data available to the business statistician (in his 
own country) the first 150 pages or so of Dr. Haney’s book would be 
difficult to equal, and the author’s estimate of the value of each 
series of data as an index of business activity bejirs the stamp of 
experience and considered judgment. From the point of view of 
the reader who is not fortunate enough to be an American and have 
this wealth of data at his disposal, much of this review is, however, 
only of passive interest. The active interest is awakened when the 
author begins to discuss his PjV line, of which the book presents 
for the first time a complete explanation.” Regarding this line 
Dr. Haney says, ‘‘ This barometer at least has the merit of having 
worked successfully throughout the trying period of the last ten 
years. In so far as I know, it is the only so-called barometer line 
which has stood that test.” 

The underlying conception of the “ PjV Line ” is as follows : 
Price (P) depends upon the relative force or strength of three factors : 
(1) demand intensity or lowest effective “ demand price ” (Di), (2) 
supply pressure or supply resistance, the highest effective “ supply 
price ” (/Sr) and (3) physical volume of supply (F). If we eliminate 
the effect of the volume factor (F) from prices (P), we have left the 
relation between Di and Sr; in other words, by adjusting a price 
series for variation in physical volume we arrive at a series which 
shows the varying relations between the price-determining forces 
of demand and supply. The PjV line thus enables us to anticipate 
the trend of the general price level as measured by price indices and 
to know more certainly in what phase of the business cycle we lie 
at any given time. After developing the theory of the PJV line, 
the author illustrates his arguments from the 1922-1924 ousiness 
cycle, P being represented by Bradstreet’s Price Index and F by 
an index of railway freight tonnage, the latter adjusted for secular 
and seasonal variation. 

Dealing with his modus operandi, the author covers for a second 
time much of the ground which he took us over in the first 150 pages, 
but this time his foot is on the accelerator, although he does find 
time to give us a few samples of actual forecasts he has made (and 
published) in recent years. From general business we pass to 
forecasting for particular industries, and finally to stock market 
forecasting. 

A word of praise must be given to the admirable diagrams (of 
which there are fifty). Each diagram is provided with a brief but 
adequate note summarizing the points brought out by the curves. 
This is so effective that a great amount of benefit can be derived 
from the diagrams alone without reference to the text. If at times 
the author lapses into peculiarities of style, as, for example, on 
page 280, in describing the construction of an index of consumer 
purchasing-power — ^a description which suggests he was writing 
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a book on cookery or elementary practical chemistry — the book 
is on the whole very well written, and for the benefit of those not 
conversant with seasonal variations, long-time trends, etc., an 
appendix is provided which explains their meaning and calculation. 

G. K. W. 

13. -A Century of Pnhlie Health in Britain, 1832 1929. By J. H. 
Harley Williams, M.T)., D.P.H., Medical Commissioner to the 
National Association for the Prevention of Tuberculosis. With a 
Foreword by Professor Jameson, Dean of the London School of 
Hygiene and Tropical Medicine. London : A. & C. Black, 1932. 
7|" X 5". xv+3Upp. 7.9. 6J. 

The Foreword tells how “ One hundred years ago this country 
had emerged successful but poverty-stricken from a devastating 
European war, and entered upon ... a century of solid sanitary 
achievement, of which we have good reason to be proud ; and it 
continues : “ It is possible we ourselves arc at the beginning of 
another great chapter in the story of public health progress ” ; Pro- 
fessor Jameson adds, “ This little book, so different from any- text- 
book of public health, will be read with pleasure and profit by all 
students of social medicine. There is a striking contrast between the 
treatment of the earlier and later parts of the century under review ; 
as regards the former our author’s point of view stands revealed on 
p. 288, when he writes, of Francis Galton, “ He believed in no creed, 
escaped in a strange emancipation from the dogmatic prejudices which 
make Victorian life so amazing to our age.” Here we seem to recog- 
nize the influence of Lytton Strachey and of one or another ‘‘ relent- 
less analyst of our social structure,” to quote Dr. Harley Williams’ 
phrase on p. 33. Bui our author has also carefully studied Sir John 
Simon’s English Sanitary Institutions, and he gives in Part YII of the 
book before us short sketches of “ The Architects of Social Medicine,” 
who, rather to our sur})ri.se (after perusing Parts I and 11), turn out 
to be Florence Nightingale, Simon himself, Chadwick, (xalton and 
Shaftesbury. Even a mid-Victorian reader may be stimulated at 
this point to take off his hat to Dr. Williams, but the five chapters of 
Part VII must be carefully read to be fully appreciated. They 
clearly show that second thoughts are often best; for, to take one 
instance, Chadwick, who is presented to us (p. 5) as “ the arch con- 
triver of this policy,” or as some considered the “ arch fiend,” and 
(p. 85) as one who only “ dimly suggested ” the “ part played by 
disease in debasing the individual,” is declared (p. 263) to have been 
“ the first man in England who cared anything for the health of the 
people ” ; yet, alas ! on the very next page it is noted that his pro- 
gramme was one of “ icy calm virulence injected into the ageing body 
of English Local Government.” Sir John Simon fares better than 
Chadwick does ; indeed, we are told, “ The status for which he struggled 
is now granted to the Health Officer, public opinion and the legis- 
lature itself now listen obediently to his commands ” — a pronounce- 
ment which goes perhaps just a little beyond the actual facts of the 
case. Then there follow appreciative accounts, of “ that passionate 
statistician of the finest order” Florence Nightingale, of Francis 
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Galton, “ the prophet and forerunner of all who submit the problems 
of life to measurement,” and of Lord Shaftesbury, whose “ social 
achievement represents the greatest body of reforms that one man 
has achieved in the last century.” 

But now passing on to more recent times (in Part III, “ The 
Development of Anti tuberculosis work in Britain”) Dr. Williams’ 
foot is on his native heath, and he gives us a great deal to think 
about. The statement (p. 136) that No tuberculosis dispensary 
in Ijondon, nor indeed in England and Wales, was established until 
1909,” of course means “No tuberculosis dispensary on the Edin- 
burgh model,” for refeience to Bulstrode’s classical report of 1908 
(cited on p. 120, where, however, its author appears as Bullstrode), 
will give the enquiring reader, who turns up Chapter TX, some idea of 
the provision already existing in 1907, some of it in operation for 
more than a century prior to that date. Again, the reference (p. 127) 
to “ the statement of Sir Thomas Young, known for his work on 
astigmatism,” may puzzle readers who fail to realize that the great 
physicist (who is famous for so much else besides his work on astig- 
matism) is here referred to. An earlier possible source of misunder- 
standing may be noted, the statement (p. 98) that “ Dr. Power 
admitted that the hypothesis of a contact infection was a tenable 
one.” The aerial convection of small-pox is, of course, here under 
discussion, and the brief allusion thus parenthetically made to Sir 
William Power, scarcely does justice to the work of that great pioneer 
in demonstrating the risks encountered when there were small-pox 
hosjntals in densely pojiulated urban areas. Finally, question may 
arise regarding the reference to the effect of the “ conscience clause ” 
upon “ decline of infant vaccination,” for in the graph opposite 
p. 258 the w’ords “ Conscientious objection begins ” arc set against 
Vaccination Act 1898,” and certain arguments are based thereon. 
But, of course, the agitation which led to the passing of the 1898 
Act grew apace in “ the eighties,” and was intensified in the early 
nineties.” Indeed, detailed examination of Dr. Williams’ graph 
(bearing in mind stimulation of vaccination at times of small-pox 
})rcvalence in one or other of the big towns, and influences favourable 
or unfavourable to vaccination of waves of pro- and anti-vaccination 
propaganda) will demonstrate the fact that the said graph affords a 
far more precise index of the cause and effect relationships of the 
several factors at work than even the most ardent student of vaccina- 
tion statistics might perhaps at first sight have expected to find. 

Professor Jameson has told us this book is “ so different from any 
text-book of public health ” and is meant for “ students of social 
medicine ” ; the thoughts of such students, when they read the book, 
may turn to C. S. Loch, Samuel Barnett, Octavia Hill and other 
founders of schools of voluntary workers.. Dr. Williams, moreover 
(p. 212), writes, “ The newer technique of care work . . . has not 
been neglected by Education Authorities ; and has been well developed 
in London through voluntary aid. Nearly 6000 workers, most of 
them specially trained and experienced, follow up the recommenda- 
tions of the school doctor and see that everything possible is done to 
carry out the various provisions, clothing and feeding of school 
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children who require it.” On coming to this sentence the various 
contingents of the great armies of voluntary workers may well follow 
the example already set by a mid-Victorian reader and express their 
grateful thanks to Dr. Williams. W. H. H. 

14. — The Social and Economic Aspects of the Brink Problem. 
London: Victor Gollancz, Ltd., 1931. 8V' X 5J"; 180 pp. 5 s. 

Before the time when there was a prospect of a Royal Commission 
on the subject, a group of persons (Lord Buckmaster, Lord Balfour of 
Burleigh, Field-Marshal Lord Methuen, the Hon. Mrs. Alfred Lyttel- 
ton, the Right Hon. P. Snowden and Mr. W. L. Hichens) planned an 
enquiry into the medical, social and economic effects of the consump- 
tion of alcohol in Great Britain. Two committees were appointed, 
one to deal with medical and the other with social and economic 
data. The conclusions of the first committee have been published in 
a volume entitled A Review of the Effects of Alcohol on Man. Th(» 
volume under review is the report of the second committee, of which 
the members were Professor A. L. Bowley, D.Sc., Professor A. M. 
Carr-Saunders, M.A., Sir James Hamilton, Sir John Mann, Mr. B. 
Seebohm Rowntree, C.H., Mr. Cecil Rowntree, F.R.C.S., Sir Edgar 
Sanders and Mr. F. D. Stuart, Honorary Secretary. The committee 
were directed that their work was to be impartial, and they kept that 
direction steadily in mind, seeking for actual facts without bias. 

The methods of enquiry adopted were directed to the study of 
(a) drink and industrial efficiency, (6) drink and poverty and (c) drink 
and crime. For the purposes of (a) personal interviews were held 
with employers, managers, foremen, shop stewards, doctors, club 
officials, social workers and others who were familiar with local 
conditions over lengthy periods. As regards (6) enquiry was made by 
trained investigators who visited one in each four of 7,381 households 
in the poorer working-class districts of an industrial city, and investi- 
gation was also made into the histories of all recipients of outdoor 
relief in another city as well as in several poor law institutions else- 
where. For (c) the enquiry took the form of preliminary consultations 
between the committec^s investigators and police officials, court 
officers and others with special knowledge, followed by a detailed 
inquiry into police-court cases in three representative industrial areas, 
an examination of 867 cases of cruelty to children and of the files of a 
Probation Officer, and an investigation by a medical governor of one 
of H.M. Prisons into 250 cases of serious crime. 

In a chapter discussing some economic aspects of the drink 
question, instructive graphs are given showing the consumption of 
and expenditure on beer, wines and spirits respectively in the United 
Kingdom for a series of years. Other chapters deal with drink and 
industrial efficiency, th§ relationship between drink and poverty 
and drink and crime. 

As a result of their enquiry, the committee find that “ A large 
reduction has taken place in recent years in the consumption of 
alcoholic liquor. Among the more notable aspects of the change are 
a diminution in heavy drinking, an increasing susceptibility of young 
people to the influences making for moderation in drinking, and the 
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elimination of mucli occupational drinking as the result of mechanical 
and scientific developments which have modified working conditions 
creating abnormal thirst and fatigue.” 

With regard to the question of the effect of drink on industrial 
efficiency, the committee had to rely upon the practical experience of 
persons actively engaged as employers, managers or workers, and the 
evidence seems to suggest that under present conditions drink is not, 
noticeably and directly at least, “ seriously impairing industrial effi- 
ciency,” and that where there is still any heavy drinking, it is much 
less noticeable among skilled workers than among labourers and 
casual workers. Statistical treatment of the material collected by 
the committee leads them to the conclusion that in the case of 25 
to 30 per cent, of the whole of the poverty in a typical working-class 
district, drink is either a direct or contributory cause. As regards 
crime, the committee estimate that drink is associated with about 
40 per cent, of the more common offences dealt with in the public 
courts, 25 per cent, of cases of violent crime (murder, manslaughter, 
etc.) and 15 per cent, of cases of cruelty to children. On the average 
50 per cent, of cases of assault and wilful damage are due directly to 
drink, which also accounts for about 2 5 per cent, of the matrimonial 
cases coming before the courts. 

An appendix contains particulars of war-time and post-war 
restrictions on the sale of intoxicants and statistical tables showing 
production and consumption of alcoholic liquors, materials used in 
their manufacture, persons employed, etc. J. W. V. 

1 5 . — The Real Meaning of Social Insurance. By Hugh H. Wolfen- 
dcn. Toronto : Macmillan Company of Canada, Ltd., 1932. X 
4J”. xiv + 227 pp. $2.50. 

This b6ok is the outcome of a study made by the author for the 
Canadian Life Insurance Officers’ Association. It contains a consider- 
able amount of information about State schemes of insurance adopted 
in various countries against the risks of accident, unemployment, 
sickness and old age. The volume begins with a historical review of 
legislation, and goes on to discuss the causes and extent of dependency, 
poverty, etc. There follow chapters dealing with the main features of 
existing State schemes, the financing and cost of such schemes, the 
problem of medical care and the special problems of unemployment. 
Another chapter treats of measures, adopted or projected, for dealing 
with unemployment, other than compulsory State insurance. Of such 
schemes may be instanced the “ Wisconsin Plan,” contained in a Bill 
prepared by Professor Commons of Wisconsin University and intro- 
duced (but not adopted) in 1921. The proposal differs in principle 
from any of the European systems in that (as Professor Commons 
describes it) it abandons the idea that the State can operate the 
system successfully or that the trade unions can operate it . . . the 
system proposed is exactly like that of the workman’s accident com- 
pensation law. . . . A mutual insurance company is created, operated 
and managed solely by the employers . . . [who] establish their own 
premiums . . . [and] pay out the benefits to the workmen exactly 
as they pay out the benefits under the accident compensation law. . . . 
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The system avoids what might bo called the socialistic and pater- 
nalistic schemes of Europe. . . . It induces the business man to make 
a profit or avoid a loss by efficient labour management.’’ 

Two chapters are devoted to arguments for and against State 
insurance, and it may be noted in passing that the latter occupy nearly 
twice as much space as the former. It should be understood, however, 
that Mr. Wolfenden’s book is concerned with the problem as it affects 
Canada. 

In his concluding chapter he points out that ‘‘ Conditions on this 
Continent are so very different from those in Grc'at Britain and 
European countries that it is probable that the administration of 
national insurance schemes here would be V(*ry much^ more difficult, 
and would be subject to more dangerous influences, an elsewhere.” 
Apart from this consideration he is of opinion that ^he suggestion 
that sickness and unemployment insurance schemevs avide suitable 
remedies for illness and unemployment approaches tm problem with 
the object of relieving their effects instead of proven tij^ their occur- 
rence, and thus attacks the question aft(‘r instead ^ i before the 
troubles have arisen.” For dealing with sickness he advocates a com- 
prehensive sickness registration plan, periodical health examinations, 
larger appropriations tor Boards of Health, hospitals, sanatoria, etc., 
a more rational system of medical fees for the community larger 
and continued development of voluntary insurance schemes. For 
unemployment his suggested remedy is of a Utopian character — 
“ international co-operation with a view to the eradication of those 
world- wide economic maladjustments which so profoundly affect the 
prosperity of industry and its employees, coupled with ‘ Unemploy- 
ment Savings ’ plans, or even . . . ‘ Unemployment Insurance ’ 
schemes — such plans or schemes, however, to be confined within eacli 
industry of every country, and in no sense to bo nationally ad- 
ministered.” 

The chief value of this book to readers in the United Kingdom lies 
in the historical survey and the chapter describing the })rincipal 
features of existing State schemes. J. W. V. 

16. — Back to the Coal Standard : the Future of Transport and 
Power, By Captain Bernard Acworth, U.S.O., K.N. London : 
Eyre and Spottiswoode, 1932. 311 pp. 8s, 6d, 

Captain Acworth explains the aim of his book in the title. He 
looks back regretfully to the days when this country relied for its 
motive power entirely on national resources — coal, water, horses and 
legs, “ and a road accident involving death was a rarity,” whereas 
now ‘‘ we see a congealing mass of palpitating juggernauts,” all in 
“ an atmosphere of choking exhaust fumes.” Our author calls him- 
self a free trader, but he objects as strongly as the most convinced 
" protectionist to our reliance on £ 46 J millions’ worth of imported fuel. 
Having seen much service in ships and submarines, he is especially 
nervous over the dependence of the Navy on oil fuel obtained from 
distant sources in foreign countries. Of course the Admiralty, under 
the late Lord Fisher’s guidance, adopted oil because it promised 
greater speed and more convenience in refuelling and in feeding the 
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boilers. Captain Acworth has no great belief in speed, and thinks 
that the best modern coal-firing is little inferior to oil-firing. 

Turning to road motor transport, which is the chief consumer of 
imported fuel, our author takes up the cudgels for the railways, which 
work on British coal and require no subsidy from the rate-payer. He 
has no belief in the Diesel locomotive as a cheap engine, and insists 
that “ steam raised by coal is the most economic form of power in 
Great Britain.’’ He has no use for Lord Weir’s main-line electrifica- 
tion ; but he prefers the electric tram to the motor omnibus for crowded 
streets, on the ground that it is both cheaper and safer. The horse, 
he thinks, holds its own in many spheres, e,g, for hauling canal boats 
at their “ economic speed ” of three miles an hour, and on the farm. 
Even in towns the horsed van can compete with the motor lorry, be- 
cause its first cost and its depreciation are so much lower. Moreover, 
a horse consumes forty pounds worth of farm products a year. 

Aviation is another service which requires a heavy subsidy from 
the tax-payer. Captain Acworth, with much practical experience of 
flying, doubts if our civil aircraft concerns have much value as war 
preparation : he is sure that they cannot carry goods or passengers 
at a profit. In wartime, air routes are useless without landing- 
grounds under our own or our allies’ control. 

Captain Acworth tries to set out fairly the relative advantages of 
motor-driven, oil-fired and coal-fired ships. In cost of working there 
is not much difference ; but oil undoubtedly avoids the “ bother, dirt 
and expense of coaling ship,” and gives a saving of one-third in weight. 
It is also more easily stowed. For warships, coal bunkers give addi- 
tional protection. No doubt, experience of coal strikes has had much 
influence in turning the Navy and part of the Mercantile Marine from 
coal to oil; Captain Acworth agrees that for a return to coal the 
nation will require ‘‘ the loyal and zealous co-operation ” of the coal 
industry as a whole. 

Possibly our author is right in criticizing the railway companies 
for embarking on road transport, and especially for running motor- 
coaches instead of putting light rail-cars on their branch lines. He 
wants to remove the present restrictions on railways and electric 
trams, while he would impose new restrictions on road transport. In 
particular, he maintains that ” heavy, high-speed motor traction 
transgresses economic law at every point, not only mechanically, 
but on account of the enormous cost in repairing and maintaining the 
track which has to bear it.” He argues that the transfer of goods 
and passenger traffic to the railways would mean lower rates and 
fares. This was the theory of the Kailways Act, 1921, but a short- 
sighted legislature assumed too readily that the railway companies 
would have no great difficulty in maintaining their net receipts at the 
pre-war level. This level has never yet been reached, so the rate- 
and-fare-reduoing provisions of the Act have never come into force. 
No doubt the railways “ are carrying a salaries and wages bill which 
is greater than the business, and, therefore, the country can bear.” 
For the most part this is a carefully argued book; but at times the 
reader may fancy that he hears the echo of Captain Acworth *a election 
speeches to coalminers in South Wales. J. E. A. 



128 


Other New PvbUeaiions. 


[Part 1, 


17. — Other New Publications,* 

Edge (P. Granville). Vital Records in the Tropics. (London : 
Routledge, 1932. Tf" X 4f . 167 pp. 7 s. 6d. 

[This handbook, by Major Edge, of the London School of Hygiene and 
Tropical Medicine, is at once a plea for the recognition of the importance 
of vital statistical records and an attempt to lay down the fundamental 
rules for their effective compilation in tropical regions. The author 
insists upon the need for assembling and analysing all facts concerned 
with the physical well-being of tropical communities,” comparing such 
systematic recording with the book-keeping universally regarded as 
essential for the assessment of results and the determination of policy 
in the world of business. He very properly emphasizes the prime import- 
ance of sound data, and the necessity for an at least approximately 
accurate population census as the basis of all vital statistics. The 
difficulties of obtaining correct information in respect of primitive 
peoples are interestingly discussed and ingenious suggestions are made 
for overcoming the obstacles arising out of ignorance and superstition. 
Major Edge is no less helpful on the technical side ; he provides specimen 
schedules, beginning with the most elementary forms, shows methods 
of tabulation and graphical illustration, and indicates the various uses 
of the statistics, with adequate warnings as to the dangers to be avoided 
in drawing deductions from the assembled figures. Each chapter is 
followed by a short bibliography. The book, though explicitly confined 
to the elements of the subject, should save medical officers and admini- 
strators unaccustomed to statistical work from the loss of time entailed 
in buying their experience first hand. More care, however, might have 
been given to the correction of proofs; “ morality ” for “ mortality ” 
is an unfortunate and by no means the sole misprint ; while superfluous 
commas frequently obscure the sense.] 

George (Henry). The Science of Political Economy. New edition. 
London : The Henry George Foundation, 1932. X 
xiii + 433 pp. 2S. 6d. 

[This work, begun in 1891 and published posthumously in 1898, has been 
republished by the Henry George Foundation in a new cheap edition. 
The original index has been revised, rearranged, and enlarged.] 

Haristoy (Just). L’Epargne des Travailleurs : la speculation et le 
neocapitalisme aux fitats-Unis. Paris : M. Giard, 1932. Sf'" X 
427 pp. 6o frs. 

[The author plainly states that his purpose is to counteract the advocacy, 
by Americans visiting Europe, of the system of “ neo-capitalism,” or 
the salvation of industry by employee stock ownership,” i.e. participa- 
tion by workers in the undertaking in which they are employed. Dr. 
Haristoy^s investigations into the system, as exhibited in the United 
States during the developments of the war and post-war periods, led 
him to the definite condusion that any advantages accruing to the 
workers through such participation were heavily outweighed by the 
inherent disadvantages, and in any case were confined to times of 
prosperity, while the insecurity of both income and capital and the 
temptation to speculate must be permanent drawbacks. In his view 
the advocates of the system were inclined to minimize the risks to the 
workers’ savings in the effort to divert their interests to the side of 
capital and at the same time to attract additional capital to the imder- 
taking, and the whole theory of neo-capitalism is founded on illusion. 
In oi^er that readers may ju^e for themselves the results of his 
examination are fully set out. ^e examination appears to have been 
thorough : the preface of the book contains a long list of the industrial 
chiefs and statisticians who gave him their views, their experience, and 

* See also ** Additions to Library,” pp. 166 et seq. 
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thoir figures; the introduction summarizes the author's conclusions, 
and the book proper consists of their detailed justification. Part I, 
Workers’ Savings and Speculation, examines the technique of invest- 
ment by emplovees, the comparative merits of various classes of holdings, 
the practice of different undertakings with respect to allotment, pay- 
ment, etc., the arguments advanced in favour of the system, the con- 
ditions necessary for its effective functioning, the risks attached, and 
the lessons, in relation to this subject, of the financial crisis of 1929. 
Part II is concerned with the theory of neo-capitalism, and the facts 
adduced as evidence of its existence and efficacy are confronted with 
statistical data and found to be capable of other interpretations. An 
appendix consists of the respective schemes for workers’ investment 
of the American Telephone and Telegraph Company, the United States 
Steel Corporation, the Standard Oil Company, and the International 
Harvester Company.] 


Huber (Michel). La Population de la France pendant la Guerre, 
avec un appcndice sur les revenus avant et apr^s la guerre. Paris : 
Presses Universitaires de France ; London : University Press, 
1932. 10" X 1028 pp. 35.s*. 

[This study, which belongs to the series issued by the Carnegie Endowment 
for International Peace, is an elaborate investigation of the effect of 
tho war on the present and future population of Ei*ance. In the first 
section the author describes the demographical position in the period 
immediately preceding the war, when the population was almost 
stationary, owing to the combination of a low birth-rate and a relatively 
high death-rate. He emphasizes the fact that notwithstanding the 
migration to the towns, which in Franco, as elsewhere in Western 
Europe, w'as a consequence of industrial expansion, about half the 
inhabitants were still engaged m rural occupations at the outbreak of 
war. The major portion of the book is, naturally, devoted to an 
examination of the disturbances caused by the war. The displacements 
due to mobilization and invasion, the losses by death and disablement, 
sickness and capture, together with the numbers of dependents affected 
thereby, and the ultimate demographical consequences, are the subject 
of careful calculation. The thW part deals with the modification of 
these results owing to the readjustments of the post-war period: 
demobilization, the return of prisoners of war and interned civilians, 
and the absorption of the provinces of Alsace and Lorraine. A com- 
parison of the results of the censuses of 1911 and 1921 shows a decrease 
of over 2 } million inhabitants in the pre-war area of France, and tho 
effect on the future trend of the population is discussed. The ap^ndix 
compares the national income in the years 1920 to 1928 with that of 
1913. The book contains a number of diagrams, a full bibliography, 
and an adequate index.] 

League of Nations. Economic Committee. The Timber Problem. 
Geneva, 1932. lOJ" X 8". 51 pp. is. 6d. 

[This document contains the Report of the Delegiation of the Economic 
Committee, a brief statement of the timber situation in various countries, 
and certain statistics of the exports of timber from nine European 
countries for the years 1926 to 1931. The Committee were requested 
to examine Nihe world situation in relation to timber production and 
trade and to consider whether any action on international lines would be 
desirable. They found that up to 1929-30 the trade was satisfactory 
and that the subsequent acute decline was mainly attributable to the 
general economic depression. They were of opinion that no remedy 
could be effective unless it was international in scope, and they put 
forward some suggestions for the League’s consideration.] 

VOL. XOVI. PART I. 
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McBain (A, G.). Complete Practical Income Tax. 6tli ed. (includ- 
ing the provisions of the Finance Act, 1932). London : Gee & 
Co., 1932. 5^" X xi 4- 295 pp. 7 s. 6 d, 

[The earlier editions of Mr. McBain’s useful book have been noticed in the 
JoiimaL The present edition has been brought up to date in accordance 
with the Finance Act, 1932, and with recent Case Law or Inland Revenue 
decisions. The book is well indexed.] 

Sheffield Social Survey Committee. Survey Pamphlets. No. 1. 
A report on a survey of the milk supply of Sheffield. By A. J. 
AUaway. 1931. 36 pp. 6d, No. 2. A report on the housing 
problem in Sheffield. By A. D. K. Owen. 1931. 68 pp. 6d. 
No. 3. A report on a survey of licensing in Sheffield. By J. N. 
Reedman. 1931. 40 pp. 6d. No. 4. A report on unemploy- 
ment in Sheffield. By A. D. K. Owen. 1932. 74 pp. is. 
No. 5. A report on the development of adult education in Shef- 
field. By G. P. Jones. 1932. 38 pp. 6d. Sheffield: The 
Committee, 84, West Street. x 5|". 

[The Sheffield Social Survey Committee was formed in 1928 “for the 
purpose of undertaking a comprehensive survey of the social life of 
Sheffield in all its aspects, its development in the past as well as its 
present condition.” The Chairman is Professor Douglas Knoop. 
Numerous enquiries have been undertaken by the C’ommittee; in 
addition to the five reports named above the results of two of their 
investigations have been published by other bodies : A Survey of 
Children’s Cinema Matinees (Sheffield Couneil of Social Service), and a 
special investigation undertaken for the Royal Commission on Unemploy- 
ment Insurance (H.M. Stationery Oftice). The Committee hope shortly 
to issue reports on Juvenile Employment and Welfare, Public Health, 
Transport, Standard of Living, and Library Services.] 

Spalding {W. F.). Foreign Exchange and Foreign Bills in Theory 
and Practice. 8th ed. London : Pitman, 1932. 8^" X 
333 pp. 7s. 6d. 

[New editions of this book arc issued frequently enough to ensure that the 
information is kept well up-to-date. In this, the eighth, several portions 
have been rewritten and new matter has been added, in order to bring 
it abreast of the changes in the international financial situation which 
have occurred since the publication of the seventh, in 1928. The lack 
of conciseness and eloainess in presentation commented on in the 
Journal review (Vol. LXXIX., p. 346) unfortunately persists through 
the suecessivo issues and tends to diminish the gratitude which should 
be due to the provider of so large a mass of solid information.] 

Weston (W. J,), Banking and Currency. 3rd ed. London : 
University Tutorial Press, 1932. 7^" X 4|''. 295 pp. 6s. 6d. 

[This book is a good example of its kind. It is a text-book prepared by 
the head of the School of Commerce, the Polytechnic, J^ondon, for 
students reading for examinations, and, in parts at least, appears to 
have been compiled from notes prepared for correspondence classes. 
It is clearly written and reasonably comprehensive and up-to-date, 
the chief monetary events of recent years up to the end of 1932 being 
included. The sections on index-numbers are not very satisfactory; 
neither their qualities nor their deficiencies are made cf^r. It would 
also have been useful to the student if more details had been given of 
the functions of the merchant bankers and the discount houses and 
of the manner in which the demand for capital for home purposiBs is 
supplied. There are many interesting quotations which Tighten up 
the book, and precise reference to their origin should have been made. 
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CUKRENT NOTES. 

On another page we give our usual table summarizing the overseas 
trade of the United Kingdom for the years 1931 and 1932 . The 
value of the total imports during last year amounted to £703,133,000, 
a decrease of 18*4 per cent, on the corresponding total for 1931 . 
British exports were valued at £365,138,000, showing a decrease of 
6*5 per cent., while exports of imported merchandise were valued at 
£50,914,000, a decline of 20*3 per cent. The real decline in the 
re-export tiade was probably considerably smaller than would appear 
from these figures, since, resulting from the increased proportion 
of the imports now dutiable, there was a substantial increase from 
£19,207,000 to £22,596,000 in the value of goods transhipped under 
bond, which are not included among the imports and re-exports. 
Adding in the value of the goods transhipped under bond, the 
decrease in the value of the re-exports is reduced to ii‘5 per cent. 
To a considerable extent these decreases were due to the fall in prices 
of imports and exports which has continued almost unchecked in 
spite of the departure from the gold standard in September, 1931 ; 
but imports, especially of manufactured articles, have been restricted 
as a result of the new import duties imposed during the year. As 
regards British exports, the calculations made by the Board of 
Trade show that, eliminating price changes, such exports were very 
slightly larger in volume in 1932 than in 1931 , notwithstanding the 
quota and exchange restrictions in force in so many countries. 

In regard to food-stuffs, while the value of the retained imports 
declined by £36,825,000 or 10 per cent., the imports of many descrip- 
tions were maintained at the high level reached in 1931 , and in some 
cases, notably bacon, butter, tea, sugar, apples and bananas, retained 
imports attained record dimensions last year. The increase in bacon 
compared with 1931 was about 4 per cent. In respect of beef and 
mutton and lamb there were declines of about 6 and 2 per cent, 
respectively, from the very high figures recorded for 1931 . Retained 
imports of cereals also showed some decline from the 1931 totals, 
the decline in the case of wheat being 12 per cent., while in respect 
of wheat-meal and flour imports were smaller than in any year since 
1925 . Imports of wheat from Canada and Australia were higher than 
in any earlier year, and there was also a record importation of flour 
from Australia. In respect of a number of food products, including 
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Movements of 

Number 

Thousand 

Number 

Thousand 

Number 

Thousand 

Shipping in the 
Foreign Trade — 

of 

Vessels. 

; Net 
Tons. 

of 

Vessels. 

Net 1 
Tons. 

of 

Vessels. 

Net 

Tons. 

Entered with cargoes — 







British 

29,238 

25,770 

38,195 

24,846 

35,511 

(-)4,392 

(-)2,684 

Foreign 

22,080 

22,733 

20,649 

(-)3,037 

(-)1,631 

Total entered ... 

55,008 

60,275 

47,679 

56,060 

(-)7,429 

(-)4,215 

Cleared with cargoes — 







British 

35,691 

38,165 

32,138 

34,850 

(-)3,563 

(~)3,316 

Foreign 

19,710 ! 

20,175 

18,789 

18,540 

(-) 921 

(~)1,636 

Total cleared ... 

55,401 

58,340 

60,927 

63,390 

{-”)4»474 

(•~)4,950 
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those just mentioned, it is found that imports from the Dominions 
have increased to a considerable extent at the expense of imports from 
outside the Empire, some of these being goods on which there is now 
a duty on importation from foreign countries, but not from the 
Empire (except the Irish Free State), and others being goods on the 
free list. Though imports of tea were larger than in any previous 
year, the increased quantities went into stock and the estimated 
home consumption was somewhat less than in 1931 ; the amount of 
sugar entered for home consumption was, however, larger last year 
than ever before. 

Apart from February, when there were large imports of goods in 
anticipation of the lo per cent, duty imposed on 1 st March, retained 
imports of manufactured articles in 1932 have remained very constant 
in value, the monthly figures varying only between £10,000,000 and 
£12,000,000. For the year as a whole retained imports were valued at 
£145,873,000 as compared with £244,308,000 in 1931 . The restrictive 
effect of the new duties was very marked in the textile and apparel 
groups, and taking these in the aggregate there was a reduction in 
retained imports from £60*9 million in 1931 to £21*2 million last year. 
Imports of cotton piece goods declined in quantity by 83 per cent., 
woollen and worsted yarns by 95 per cent., woollen and worsted 
tissues by 85 per cent,, carpets of wool by 64 per cent., and tissues of 
artificial silk mixed with other materials by 62 per cent. An import- 
ant exception to the general decline was the incrcavse from 1,791 to 
1,822 million gallons in retained imports of refined petroleum, there 
being a record quantity of motor spirit imported and retained, 
while imports of fuel oil were only exceeded by those in 1921 . 

The reduction in imports of manufactured articles has necessarily 
led to an increase in the imports of raw materials from which to 
manufacture articles to replace those formerly imported, the demand 
for such manufactured articles having fallen off only to a very 
limited extent, j udging by the published retail trade figures. Retained 
imports of raw cotton were higher than in either 1930 or 1931 , 
increasing by 1*5 million lbs. (14 per cent.) in relation to the later year, 
while those of sheep’s and lambs’ wool, which have shown an increasing 
tendency for many years, increased by 3 per cent, to 602 million lbs., 
following an increase of 18 per cent, the previous year. Other raw 
materials showing substantial increases were silk, phosphate of lime, 
and palm kernels ; while retained imports of copra and chemical and 
mechanical wood pulp were larger than in any previous year, those of 
linseed and of wet hides were larger than in any year since 1924 , and 
those of flax and tow larger than in any year since 1923 . Retained 
imports of hemp and jute were, on the other hand, smaller than in 



134 


Current Notes, 


[Part I, 


most previous years. The value of retained imports of raw materials 
in 1932 was £i4o,85o>ooO) showing a reduction of £6,478,000 as 
compared with 1931 . The volume of such imports was, however, 
2 per cent, greater than in 1931 . 


The quantity of coal exported last year was 38,899,000 tons, 
being 3,850,000 tons less than in 1931 ; the value in the two years 
constituted 8*7 and 8*9 per cent, respectively of the total value of 
British exports. There was also a fall from 14,610,000 tons to 
14,183,000 tons in the shipments of bunker coal for the use of 
steamers in the foreign trade and fishing vessels. A small further 
decline was recorded in the tonnage of iron and steel exported, this 
being 1,889,000 tons in 1932 and 1,979,000 tons in 1931 , and com- 
paring with 4,380,000 tons in 1929 . The Board of Trade have 
calculated that adding together the value of the exports of iron and 
steel and manufactures thereof, “ iron ore and scrap, cutlery, hard- 
ware, tools, machinery, and vehicles (except rubber tyres), the 
contribution to the total value of British exports was i9'i per cent, 
in 1924 , 26*3 per cent, in 1930 , 23.9 per cent, in 1931 and 21-6 per 
cent, last year.’’ That exports of iron and steel have declined 
relative to the other items mentioned above is shown by a com- 
parison of the above proportions with those recorded for iron and 
steel alone, viz. 9*3, 9*0, 7*8 and 7-7 per cent, for the four years 
respectively. In this connection the marked increase in exports of 
motor-cars last year may be noted, the number of cars and chassis 
exported being 40,424 as compared with 24,642 in 1931 and a record 
of 42,01 1 in 1929 . Exports in November and again in December last 
year were higher than in any previous month. Exports of machinery 
dechned from 329,300 tons in 1931 to 301,800, but there were con- 
siderable increases in respect of textile machinery, machine tools 
and sugar-making and refining machinery. The value of the 
exports of cutlery, hardware, implements and instruments was 
higher than in 1931 . 

It is further stated in the Board of Trade Journal (January 19 , 
1933 ), that “ in 1924 textile exports formed 38*9 per cent, of the total 
value of British exports, but this proportion had declined in recent 
years, being 26*5 per cent, in 1930 and 25«5 per cent, in 1931 ; last 
year, however, there was an increase to 28*8 per cent. Cotton exports, 
which formed 25*1 per cent, of the total in 1924 , fell from 15*4 per 
cent, in 1930 to 14*6 per cent, in 1931 , but a rise to i7'3 per cent, was 
shown for last year. Exports of wool and manufactures thereof, 
which were 7*3 per cent, for 1930 and 1931 , last year formed a slightly 
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increased proportion (7*5 per cent.) of the total, this being, however, 
much lower than in 1924 (10 per cent).” Exports of practically all 
the principal descriptions of cotton goods were larger last year than 
in 1931 , exports of cotton yarns increasing from 133*5 ^ i 4 i ’7 
million lbs. and of piece goods from 1,716 to 2,198 million square yards, 
and the value of the total exports was £6J million higher than in the 
previous year. Exports of piece goods to India amounted to 599 
million square yards last year, 390 million in 1931 and 778 million in 
1930 . Exports to all leading markets except Switzerland were 
greater last year than in 1931 , the decline in the case of Switzerland 
being probably due to a decrease in the goods sent abroad for 
finishing. There was a remarkable increase in exports of wool tops, 
from 28*0 to 41-8 million lbs., a figure only exceeded by that for 
1927 . Woollen and worsted tissues were an important exception to 
the fairly general increase in exports of textile manufactures. 

Among other goods, the value of the exports of chemicals, drugs, 
dyes and colours increased by £360,000 and that of paper and card- 
board by £185,000, the increase in the former group being mainly 
in respect of sodium compounds, coal-tar products and zinc oxide, 
and in the latter in respect of newsprint. Exports of non-ferrous 
metals were substantially maintained, but there was a considerable 
decline in exports of pottery and in electrical goods and apparatus. 


The year ended with a relatively good month for exports, the 
value, £32,445,000, being higher than in any month of the year 
except April, and being £368,000 more than in December, 1931 . 

The excess of imports over exports of merchandise, which was 
£386,385,000 in 1930 , increased to £406,763,000 in 1931 , but last 
year declined by nearly £120 million to £287,081,000. Movements of 
bullion and specie attained record dimensions last year, but were 
smaller on the export side than in 1931 when allowance is made for 
the enhanced value of gold in terms of sterling. Imports amounted 
to £160,049,000 and exports to £140,268,000, showing a net influx of 
£i 9‘8 million. In 1931 there was a net export of £ 33-0 million. These 
movements have been influenced by other causes than merchandise 
trade, and imports and exports of gold cannot, therefore, be added 
directly to imports and exports of merchandise to arrive at a visible 
“ balance of trade.” The very large movement of gold last year may 
be traced to the^'enhanced value of gold in terms of rupees leading to 
the release from India of some £56,000,000 of the gold which had been 
accumulating in that country over a long period of time, such gold 
coming here and being passed on, mainly to France. 
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The calculations regarding the volume and value of our overseas 
trade in the Board of Trade Journal for January 26 show the varia- 
tions in the quantities of goods imported and exported, eliminating 
the effect of price changes. Average values for the first three 
quarters of the year continued the fall which had been in progress 
since the autumn of 1929, but for the last quarter the fall was checked 
and in the case of imports there was an increase of between 2 and 3 
per cent. This rise may, perhaps, be attributed to (1) the lower 
exchange value of the £ sterling during the last quarter of the year 
and (2) the rise in prices which occurred from July to September. 
Retained imports showed the following changes in volume compared 
with a year earlier: -Food, drink and tobacco, — 3-2 per cent; 
Raw materials, +2*1 per cent; Manufactured goods, — 35*9 per 
cent; All articles, — 12*0 per cent. The volume of British exports 
was 0*4 per cent, greater than in 1931, manufactured goods showing 
an increase of 2-8 per cent, and raw materials a decrease of 5*6 per 
cent. Practically the whole of the decrease in respect of raw materials 
was due to coal, which decreased by 7 per cent., while other raw 
materials in the aggregate showed only a small decrease in the 
volume of exports. 


Over the year 1932 wholesale prices as measured by the Board of 
Trade index-numbers showed a fall of about 2*4 per cent. The 
decline in the general price level was practically continuous for the 
first seven months of the year, but there was some arrest of the fall 
during August and September. Before the end of the latter month, 
however, prices fell away again vslightly, and at the end of the year 
the index-number showed a decline of 4*6 per cent, compared with 
December, 1931. The increase in general prices is now only 2*4 per 
cent, above those ruling when the gold standard ceased to govern 
currency issues in September, 1931, the group embracing articles of 
food showing indeed a slight fall and that covering other articles a 
rise of about 3*7 per cent. It is to be noted, however, that the index- 
number for all articles other than food in December, 1932, was 6 
per cent, above that for June, 1932. 

As compared with 1931 the only noticeable changes were in the 
cereals group, which showed a rise of 7*8 per cent., and in the meat 
and fish group and in wool, which showed declines of 8*8 per cent, 
and 9*7 per cent, respectively. There was a slight decline in the 
level of the iron and steel group, but at the end of the year tinplates 
showed an advance in price over December, 1931, of i5‘6 per cent., 
and steel galvanized corrugated sheets of 25 per cent. As compared 
with December, 1931, tin and spelter showed advances in December, 
1932, of 10 per cent, and 6 per cent, respectively, while copper and 
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lead each fell about 23 per cent. The poor potato crop of 1931 kept 
prices very high during the first half of 1932, but at the end of the 
year prices were not much more than half of those prevailing in 
December, 1931. 

The index-numbers since June, 1932, are given below. 


Averages for 1930 = 100. 


ronot]. 

Total Food. 

Total not Fooil. 

All ArticliP. 

July, 1932 

85-3 

80-0 

81-8 

August, 1932 

84*7 

82-7 

83-3 

September, 1932 

84-8 

85*8 

85-4 

October, 1932 

83-6 

85*2 

84-6 

November, 1932 . . 

84- 1 

84-9 

840 

December, 1932 

8.11 

84-3 

84-5 

Year 1932 

87-3 

83-8 

851 

„ JO 31 

1 

88^0 

86-7 

87-2 


As compared with 1913 the general level of wholesale prices shows 
an advance of only i*6 per cent., the coal and miscellaneous food 
groups showing advances of 23*3 per cent, and 28*9 per cent, respec- 
tively, while smaller advances are showm by the iron and steel 
(3*7 per cent.) and meat and fish groups (5*7 per cent.) 

As until recently the Board of Trade index-number was given on 
the basis of average prices in 1924, the index-numbers on this basis 
for the last four years are printed for reference. 



Total Food. 

Tot.il not Food. 

All Articlos. 

1929 

87-4 

79-4 

821 

1930 

76- 1 

69-6 

71-9 

1931 

67-2 

60-3 

62-6 

1932 

60-5 

68*4 

611 


The Econornifit index-number, which during the arrest of the fall 
in prices in July-Septcmber, 1932, indicated a more marked rise in 
the general level than was apparent in the Board of Trade index- 
number, has declined steadily since the beginning of September, 
when it stood at 647 (1927 = 100). At December 28, 1932, it 
was 6i‘i, or 5‘5 per cent, below the figure for September 7, and 
5*9 per cent, below that for December 3, 1931. 

As measured by the Statist index-number the general fall of prices 
in 1932 was 2*9 per cent., but as between the end of 1931 and 1932 
a fall of about 9 per cent, is indicated. This latter was due chiefly to 
a decline of over 20 per cent, in the prices of the vegetable food 
group tod of nearly 17 per cent, in the prices of sugar, tea and cofltee, 
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prices of all food-stuffs to^^ethor registering a decline of over 13 per 
cent. Since August, 1932, when the general index-number (1866- 
77 = 100) stood at 80*7, there has been a fairly steady decline to 
77*7 at the end of December, 1932, or roughly 3*7 per cent. The 
position of the British index-numbers is compared ])elow with those 
of the gold-standard countricis. 



Hoard of 
'lYade 

(11)30=100). 

Fco7wmist 

(19-J7--10U). 

Statist 
(ISfJiJ 77 
100). 

TLS.A. 
(Bradstrect) 
(1913-- 100), 

Franco 
(Stat. (rcn.) 
(1913=100). 

(Icnnaiiy 

(Stat. 

neichsamt) 

(1913=100). 

August, 1932 
December, 

83-3 

61*9 

80-7 

77*9 

394 

95*4 

1932 

84-5 

6M 

77-7 

74-7* 

390 

— 


* November, 1932. 


The improvement in the shipping freights which took place 
during the last three months of 1931 was not maintained during the 
first half of 1932, and by July, 1932, the index-number compiled by 
the Chamber of Shipping, which in December, 1931, was 21-15 
(1920= 100), had fallen to i6-68, or over 21 per cent. Freights 
have risen, however, since the summer months, and in December, 
1932, were nearly 18 per cent, higher than in July, but the figure 
for December (19*69) is still nearly 7 per cent, below that for a year 
ago. More hopeful prospects are indicated, however, by a slightly 
increased demand for ships on a time charter basis, and the general 
outlook for tramp shipping is reported to show some improvement. 

The fluctuations in the value of securities, which on the whole 
were in a downward direction during 1931, showed on balance an 
upward movement during 1932. The index-numbers of Stock 
Exchange Values published monthly in the Bankers^ Magazine 
represent an increase of 11-2 per cent, at December, 1932, over the 
figure for December, 1931. The appreciation was greatest in the 
fixed interest stocks (13-5 per cent.) as compared with a depreciation 
of 9*2 per cent, between December, 1930 and December, 1931. In 
variable dividend securities the appreciation was only 5-6 per cent, 
as compared with a depreciation of 23-5 per cent, over the previous 
twelve months. There was some arrest of the improvement in 
values during the months April-June and again in November and 
December ; but at the latter date the index-number for fixed interest 
securities stood higher at ii6*i (December, 1921 = 100) than in any 
month since April, 1923 with the exception of September and 
October, 1932, when the number stood at 118*4 and 120*3 respec- 
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tively. As regards the variable dividend securities the index-riumber 
stood at 78*9 in June, 1932, the lowest figure recorded since the start 
of the index-number, and though there has been a fairly steady 
appreciation since that date, and the price at December was higher, 
as has been stated above, than in December, 1931, the mean of the 
index-numbers for the year was lower than in 1931 and indeed for 
any earlier year. The index-numbers for the period July to 
December, 1932, are given below. 



Fixed Intrroat 
Stocks. 

Variable Dividend 
Securities. 

Total. 

July, 1932 

115-6 

84-5 

105-5 

August, 1932 

1161 

92-5 

108-4 

September, 1932 

118-4 

96-8 

111-4 

October, 1932 

120-3 

96-3 

112-5 

November, 1932 

115-9 

96-8 

109-6 

December, 1932 

116-1 

95-8 

109-4 

December, 1931 

102-2 

90-7 

98-5 

December, 1930 

1 

112-5 

118-5 

114-4 


The continued depression in trade and industry is no doubt 
responsible for the low price of the variable securities and the 
abundance of money at cheap rates for the improved value of the 
fixed interest stocks. 

Between 1 st January and 31st December, 1932, the general level 
of retail prices in Great Britain of articles of working-class consump- 
tion, as measured by the Ministry of Labour index-number, fell 
3-4 per cent., and at the latter date were 42 per cent, above the level 
of July, 1914. There was a decline in the prices of food during the 
year of 6 *i per cent., and rents showed a very slight upward move- 
ment, There was a fall of about 2*6 per cent, in the cost of clothing 
and of about 1*4 per cent, in both the cost of fuel and light and of 
other miscellaneous articles of consumption. Food prices, which had 
shown a fairly general fall up to September, rose rather more than 1| 
per cent, between September and December, but at the end of the 
year a slight decline was again indicated. The index-numbers 
since July, 1932 (July 1914 = 100) are given below. 



Sept. Oct. 

19S2. 1932. 


Nov. Dec. 1st, 
1932. 1932. 


Dec. Slat, 
1932. 


Food prices 123 123 125 125 125 123 

All items (food, clothing, 

rent, fuel, etc.) 141 141 143 143 143 142 

AU items (a year easier) ... 146 145 145 146 148 147 
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The mean of the index-numbers for 1932 was 143*6 (July, 1914 = 
100) compared with 147*5 1930 . It was lower 

than in any year since 1915 , when it was 123. 

Returns relating to retail sales appear monthly in the Board of 
Trade Journal, They are prepared by the Independent Association 
of Retail Distributors in conjunction with the Bank of England and 
show the relation of the sales of each month to those of the correspond- 
ing month a year ago ; figures arc cumulative throughout the year. 
Separate figures are given for food and ten other kinds of merchandise, 
and the returns arc given under five districts. In the latest return, 
that for December, 1932 , the total retail sales of all merchandise for 
the eleven months Eebruary to December, 1932 , showed a decline of 
4*0 per cent, on the sales for the corresponding eleven months of 
1931 . Sales of food and perishables showed a fall of 3*2 per cent., 
and those of other articles of 4*8 per cent. In Central and West 
London the fall was 4*0 per cent., and in Suburban London 3*2 per 
cent. Over the period February, 1931 , to January, 1932 , the fall 
had been 4*9 per cent, compared with the preceding twelve months 
(food 5*2 per cent., not food 4*5 per cent), and the decline in sales over 
the two years does not disclose much drop in consumption, bearing 
in mind the fall in retail prices during the period. 


The table gives for the principal Overseas Dominions and foreign 
countries the percentage increases at July, 1932 , and on the latest 
available date of the retail prices of food and other items compared 
with the prices at or about July, 1914 . 

The average level of wage-rates declined in 1932 , but not quite to 
the same extent as in 1931 . In the industries for which statistics 
are available,* the estimated net weekly decrease in rates of wages of 
the persons affected amounted to about £248,000 (decreavses £250,800, 
increases £2,550) as compared with £401,000 (decreases £406,300, 
increases £5,100) in 1931 . The principal trades affected were cotton- 
spinning and manufacturing, the building trades, and the transport 
and public administration services. In the cotton trade the reduc- 
tions off current wages amounted to yf per cent, and 8J per cent, in 
the spinning and manufacturing sections respectively. In the 
building trades there was a fairly general reduction throughout Great 
Britain of ^d, per hour for skilled workmen and of from \d, to \d, 
per hour for labourers. Dock labourers at most ports suffered a 
reduction of lod. per day and corporation tramway and omnibus 
employees in most districts outside the Metropolitan area a reduction 
of from |d. to \d, per hour for those earning over 47s. 6 d, per week.^ 

* The statistios are exolusive of changes affecting agricultural labourers, 
Government employees, domestic servants, shop assistants and clerks. 
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It is estimated that the average decrease for all industries combined 
(including agriculture) was equivalent to nearly 2 per cent, of the 
wage rates in operation at the beginning of the year. 




Uotail rrieos of 

Food ttt 

Hot ail Prices of 

All Items at 

Date of 
Latest 



July, 1932. 

Tifttest date 
available. 

July, 1932. 

Latest date 
available. 

(1932). 

Great Britain ... 

... 

Per cent. 
25 

Per cent. 

23 

Per cent. 

Per cent 

Dec. 31 

Overspos Dominions. 







Australia 


23 

22* 

— 

22 

2nd Qr. 

Canada 


_ 8 

- 3 

25 

25 

Nov. 

Irish Free Stale 


34 

35 1 

53 1 

55 

Nov. 

New Zealand 


8 

6 

31 1 

29 

Nov. 

South Africa 


- 6 

- 7 

17 

16 

Oct. 

Foreign Cowi lii(s. 







Belgium 


— 

— 

608 

626 

Nov. 

Czechoslovakia ... 


9 

8 

2 

4 

Nov. 

Denmark 


15 

19 

.54 

56 

Oct. 

^'gypt (Cairo) ... 



lot 

28 

30 

Oct. 

Finland 


756 

793 

894 

915 

Nov. 

France (Paris) ... 


443 

436 

417 § 

417 § 

Dec. 

( lermany 


14 

19 

22 

18 

Dec. 

Italy 


318 

319 

— 

276 11 

Nov. 

Norway 


1 34 

34 

49 

49 

Nov. 

Spain 


79 

84 

— 

— 

Oct. 

Sweden 


28 

25 

56 

54 

Dec. 

Switzerland . . 


24 

22 

38 

35 

Nov. 

United States . . . 


- 1 

- 2 

3611 

36 1[ 

Oct. 


* September, 1932. t 1^'igure for August, 1932. J Includes fuel and 
light. § Figure for third quarter, 1932. \\ January- June, 1932. 

^1 June, 1932. 


There was very little change in hours of labour in 1932, the total 
number of workpeople affected by such changes being only 9 , 600 , of 
whom 6,000 had an average increase of 2 | hours per week, and the 
remainder a decrease of about if hours. Apart from those among 
coal-miners in 1926, 1930 and 1931, and among building trade 
operatives in 1922 and 1923, there have been few changes in hours 
of labour since the widespread reductions in working hours in 1919 
and 1920. 


The total mpiber of workpeople involved in 1932 in trade disputes 
beginning in that year was 337 , 000 , and in addition about 41,000 
were thrown out of work at estabUshments where the disputes 
occurred but were not themselves parties to the disputes. The 
fi-ggregate time lost owing to disputes was about 6 , 500,000 working 
days, or about 500,000 days lees than in 1931, More than 75 per 
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cent, of the numbers involved and over 85 per cent, of the working 
days lost were due to the disputes in the spinning and manufacturing 
sections of the cotton industry in September and October. The 
years of general coal-mining disputes, 1912, 1921 and 1926 were and 
will probably long remain those in which the largest number of work- 
ing days were lost owing to disputes. In these years the working days 
lost amounted to 41 millions, 80 millions and 162 millions respectively. 


Unemployment remained acute throughout Great Britain and 
Northern Ireland during the whole of 1932, and was on the whole 
worse than in 1931, when unemployment was more severe than in 
any previous year. Apart from a slight reaction in March and 
April, the rate of unemployment in the insured trades did not fall 
below 22*0 per cent, until October and December, when rates of 
2 1 ’9 and 21*7 were recorded. The decline in the rate in December is 
due no doubt to the usual increase in employment for the Christmas 
trade, which is almost always succeeded by a seasonal reaction in the 
month of January. Employment was at its worst at the end of 
August, when the percentage unemployed in the insured trades 
reached 23*0 per cent, and the numbers (insured and uninsured) 
registered at the Employment Exchanges reached the very high total 
of 2 , 936 , 000 . Since that month the numbers registered have fallen 
to 2 , 796 , 000 , but they are still 222,000 higher than at the end of 1931. 
Moreover, some addition has to be made to the figures of unemploy- 
ment for 1932 owing to the administrative changes in unemployment 
insurance commencing at the end of 1931 and to certain changes in 
the method of registering unemployment among dock-workers. 

Apart from some appreciable improvement in the cotton trade, 
in the artificial silk trade, and in the motor and cycle branches of 
the engineering trade, there was slight improvement to be noted, 
while the heavy industries continued in their great state of depression. 

The monthly percentages throughout 1932 are as follows for Great 
Britain and Northern Ireland : — 


Jan. 

... 22*4 

May 

... 221 

Sept. 

... 22-8 

Feb. ... 

... 220 

Juno 

... 22-2 

Oct. 

... 21*9 

Mar. 

... 20-8 

July 

... 22-8 

Nov. 

... 22-2 

Apl. 

... 21-4 

Aug. ... 

... 23*0 

Dec. 

... 21-7 


The figure for December 1931 was 20 - 9 . 

The mean of the monthly percentages of insured persons recorded 
as unemployed for each of the years 1921-32 are as under : — 


1921 ... 

... 170 

1926 ... 

... 11-3 

1929 ... 

... 10-4 

1922 ... 

... 14-3 

1926 ... 

... 12-5 

1930 ... 

... 161 

1923 ... 

... 11-7 

1927 ... 

... 9-7 

1931 ... 

... 21-3 

1924 ... 

... 10*3 

1928 ... 

... 10-8 

1932 ... 

... 22-1 
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Employment in Germany, according to the official reports 
summarized in the Ministry of Labour Gazette^ improved slowly 
but on the whole uninterruptedly during the first nine months of 
1932 and fell away more rapidly during the last three months. At 
the end of 1931 the total number recorded as available for and 
seeking work was 5 , 746 , 000 . At the end of February, 1932, this 
number had increased to 6 , 126 , 000 , but thenceforward the number 
decreased steadily and at the end of September, 1932, had fallen to 

5 . 280 . 000 . There was a fairly rapid rise during the next three 
months and the figure at the end of December, 1932, stood at 

5 . 922 . 000 , or 176,000 more than at the end of 1931. Of these, 
5 j 7 73*000 were definitely stated to be out of work and 2 , 073,000 in 
receipt of standard or emergency unemployment benefit. The 
figures for mid-Januar}^ show no decline. The numbers in receipt 
of benefit are less by about a million than the numbers receiving 
benefit at the end of 1931, but this is due to the considerable re- 
strictions on the payment of benefit which have operated during 
the year 1932. 

Keturns from German trade unions covering about 3 J million 
workpeople continued to show a high percentage of unemployment 
among their members, the mean rate throughout the twelve months, 
December, 1931, to November, 1932, being as high as 43-5 per cent, with 
a maximum at the end of March ( 44-6 per cent). The rate at the end of 
November, 1932, was 43*2 per cent, as compared with 38-9 per cent, 
at the end of November, 1931. Throughout the year rather more 
than 22 per cent, of their members were on short time. 

The number of persons on the registers of Employment Exchanges 
in France at the end of 1932, was 306,700 compared with 186,450 at 
the end of 1931. The number throughout the year was largely in 
excess of corresponding figures for 1931, but the comparatively 
small numbers registering at Exchanges prevent the figures from 
being a guide to the total amount of unemployment. As a con- 
sequence a special official investigation has taken place each month 
since the beginning of 1931 into the numbers employed and hours 
worked in mining, industrial, transport, and commercial under- 
takings employing at least 100 workers. The returns received each 
month since the enquiry started have shown a marked decrease in 
the numbers employed compared with the numbers in the corre- 
sponding month of the previous year. The reduction in each 
month of 1981 compared with 1930 averaged 7*5 per cent., and in 
each month of 1932 compared with 1931 averaged 117 per cent. 
Assuming that the firms making returns are more or less the same 
throughout the period, it would seem that they are employing at 
least 15 per cent, less than in 1930. 
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In Belgium the btatistics from the A})prove(l Unemployment 
Societies show that the numbers of their unemployed members have 
not varied greatly during the last twelve months, but are con- 
sistently higher than in the previous twelve months and very 
strikingly in excess of the figures for 1930. Taking the twelve 
months ended October, 1932, the mean rate of unemployment w'as 
19*3 per cent, compared with 9*8 per cent, for November, 1930- 
October, 1931, and 2*6 per cent, for the twelve months ended 
October, 1929. At the end of October, 1932, about 17*7 per cent, 
of the societies’ membership were unemployed and i6*8 per cent, 
intermittently employed. 

Employment in Italy, although improving somewhat during 
the summer months, ^\as definitely worse than a year ago, and at 
the end of November, 1932, the numbers recorded as unemployed 
by the National Social Insurance Fund amounted to 1,038,757 
compared with 878,267 at the end of November, 1931. Some^\hat 
higher figures, however, than those for November, 1932, were 
recorded in the first three months of 1932. 

In the Scandinavian countries employment in 1932 was con- 
siderably worse than in the preceding twelve months. In Denmark, 
for the year ended November, 1932, the mean rate of unemploy- 
ment, as shown by returns from trade unions and the Central Em- 
ployment Exchange, was 31* i per cent, compared with 17*5 per 
cent, for the previous twelve months. At the end of November, 
1932, the rate had reached 35-1 per cent. 

In Sweden and Norway the mean rates of unemployment in 
trade unions for the twelve months ended October, 1932, were 
21-8 per cent, and 24-0 per cent, respectively, compared with i6*o 
per cent, and i8-6 per cent, in the previous twelve months. 


ICmployment in the United States continued to decline during 
1932. Except for a slight arrest from August to October both the 
numbers employed and the wages paid by firms employing about 
four and a quarter million workpeople in various branches of in- 
dustry and commerce (according to the Federal Bureau of Labour 
Statistics) showed a decline each month. The decline was roughly 
12 per cent, in the numbers employed and rather more than 25 per 
cent, in the amount of wages paid. The Bureau’s index-number 
of employment, which covers manufacturing industries only, showed 
a similar trend. The mean index for the twelve months ended 
November, 1932, was 6o*8 (1926= 100), compared with 71*7 in the 
corresponding period of 1931 and 85*1 and 97*8 in periods ending 
in November, 1930, and November, 1929. The figure for November, 
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1932 was 59*4 compared with 55*2 in July, 1932, the lowest figure 
reached by the index*numbor. 

Employment in Canada in 1932 was considerably worse than 
in 1931. The index-number of employment prepared by the 
Dominion Bureau of Statistics on the basis of returns received from 
about 8,000 firms shows a fall of 16 per cent, from 99* i to 83*2 
(1926= 100). The mean index-number for the year 1932 was 87*5 
compared with 102*5 for 1931, ii3*4for 1930, and 119*0 for 1929. The 
index-number was at its highest, 127*8, in August, 1929. 

Neither in Europe nor in America do the statistics of employ- 
ment and unemployment give any indication of an appreciable 
improvement in the state of industry. 


The Ministry of Agriculture’s monthly index-number of the 
j)ri(*es of home-grown agricultural produce in England and Wales 
showed a further decline in the second half of 1932, and in October 
the index, for the first time since early in 1914, fell to 100, that is, 
to the level of the same month in the base years, 1911 14. The 
average of the six months, July-December, 1932, was 103, a figure 
which may be compared with the average of 143 reached in the 
corresponding months of 1927 29 before the beginning of the present 
depression, a decline of 28 per cent. The downward tendency was 
observable in practically all commodities, though at the close of the 
year milk and cheese were slightly better than in December, 1931. 

World wheat prices in December reached exceptionally low 
levels, rates being affected by the enormous *’ carry over ” from 
previous seasons, and by the diminished demand due both to 
abundant crops in importing countries and to increasing restrictions 
on world trade. The statistical position does not, in fact, afford 
much or any hope that world stocks will be reduced this season, so 
that the possibility of any material recovery in prices in the near 
future appears to be remote. British growers, however, are not 
now so directly interested in the fall in wheat prices, as under the 
provisions of the Wheat Act they are assured of a standard price of 
10 s, per cwt. for millable wheat; the actual selling price of English 
wheat in December was 5.?. ^d. per cwt. as compared with 6s. twelve 
months earlier. 

Live-stock prices in England and Wales during the past autumn 
have been very'^unfavourable, though at the end of the year a 
somewhat firmer tone prevailed. 

The monthly index-numbers published by the Ministry of 
Agriculture for the past six months, with comparative figures for the 
two previous years, are given below (1911-X4 = 100 ) ; — 
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July. 

Aug. 

Sopt. 

Oft. 

Nov. 

Doc. 

1932 

106 

105 

104 

100 

101 

■■ 

1931 

121 

121 

120 

]13 

112 


1930 

134 

]35 

142 

129 

129 

n 


Some valuable data on fertility in 1,698 Amsterdam families of 
six and more children are contained in Periodicity, Rhythm and 
Symmetry with the Births, a statistical communication of the Muni- 
cipal Bureau of Statistics of Amsterdam. The book contains a 
resume in English. The author is Mr. G. Wolda, ornithologist 
at Wageningon, who claims to have found numerous analogies 
between ‘‘ the mass phenomena of r(‘production with birds and with 
human beings.’’ We may appr(H‘iate the valu(‘ of his data without 
necessarily accf'pting his more speculative conclusions. 

The most frequent interval between births in the Netherlands 
the author finds to be nineteen months ; “ there is a preponderant 
chance of spring conception, whereof the birth follows in February,” 
and the nineteen months interval causes secondary peaks in the 
birth curve. An attempt is also made to estimate the loss due to 
birth control in families of various sizes, making a definite assump- 
tion as to the maximum naturally occurring birth interval. In 
families of six, for example, with a maximum natural interval of 
forty-two months, the loss works out at 22 per cent. 


Dr. R. A. Fisher’s Statistical Methods for Research Workers has 
now reached a fourth edition. The most important change is the 
addition of a section on the analysis of covariance, which is fully 
illustrated by some data from experimental plots of tea bushes. 
Two other changes are the addition of an historical note on the 
development of statistical reasoning and the complete rewriting of 
the appendix on technical notation and formulae at the end of the 
third chapter. Here the author stresses the value of his ^-statistics, 
which are unbiassed estimates made from the sample of the semi- 
invariants of the population sampled. That the book has reached 
four editions in a comparatively short space of time is indicative of 
the author’s success in meeting, if not creating, the demand for a 
book dealing adequately with the modern methods of treating small 
samples. 


We desire to congratulate our distinguished Fellow, Dr. James 
Bonar, on the publication of the second edition of his Catalogue of 
the Library of Adam Smith (Macmillans, 1932, 21s.). The first 
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edition was published for the Economic Cldb in 1894 and was 
intended “ to give a faithful list of texts and papers known to have 
belonged to the library of Adam Smith, illustrated pari passu by 
quotations showing the use made of them by him, so far as such use 
was at all traceable.” In the intervening years more material has 
become available, and by the help of the Koyal Economic Society 
it has been possible to prepare this new edition. Dr. Bonar has 
also extended his labour of love by expanding “ the illustration by 
quotation and reference.” His research would have been burden- 
some to many another man, but we are sure it was not so to such an 
enthasiast. It is a work which we whole-heartedly admire. We 
build on the achievements and errors of the past and to trace the 
evolution of thought is always instructive. Iconoclasm breaks in 
vain on The Wealth of Nations^ and on re-reading that foundation 
of economic science one feels how much more human Adam Smith 
was than his successors, equipped though they have been with 
more abundant data and with more perfect instruments of analysis. 
The book is prefaced by a reproduction of the Tassie medallion of 
Adam Smith, and the introductory account of the library is illus- 
trated by a ground-plan of his house and a facsimile letter. But 
next to the portrait of the economist we welcome most the 
reproduction of the good Scots face of his mother. 


Mr. G. Udny Yule, C.B.E., F.R.S., has been elected an honorary 
member of the Czechoslovakian and Hungarian Statistical Societies. 
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OBITUARY 
Sir Bernard Mallet 

To most people Sir Bernard Mallet's official life is identified with 
his occupancy of the post of Registrar-General, but to some who 
knew him before that he is just as definitely linked up with Inland 
Revenue and Treasury experience. At the Treasury he was Private 
Secretary to the Parliamentary Secretary, Mr. Akers Douglas, 
from 1886 to 1891, and to the First Lord of the Treasury, Mr. A. J. 
Balfour, from 1891 to 1892 and again from 1895 to 1897. He 
thus had eleven years of Parliamentary connection with Revenue 
subjects, succeeded by nearly twelve years as a Commissioner of 
Inland Revenue from November 1897 to July 1909. 

The duties of the Junior Commissioners in those days were not 
exacting, and, although they had their daily routine of depart- 
mental affairs, they had no great part or lot in shaping either 
Departmental or Treasury policy in taxation, these matters being 
in the province very much of the Chairman and perhaps Deputy- 
Chairman of the day. Mallet had thus time to ponder that work 
which issued afterwards in the Royal Statistical Society as the 
Multiplier, while no doubt at the same time he formed the back- 
ground of interest which led subsequently to the authorship of 
British Budgets, 

In the case of the work on the Multiplier it may be said quite 
definitely that the mathematical development was entirely in the 
hands of Mr. H. C. Strutt, the Assistant Accountant-General, and 
Bernard Mallet provided interest, impetus, and the opportunity 
for publicity, which would probably have been denied to a junior 
official working upon his own account. The first paper was given 
in 1908 as the development of a new method of estimating capital 
wealth from the Estate Duty statistics, and the chief interest at 
the time was the extraordinary difference which came about by 
this method compared with the direct capitalization by the Giffen 
method. Dr. Bowley summarized the points when he said that ; 
(1) either the multiplier was too low, or (2) estates were under- 
valued for probate, or (3) very considerable sums passed inter vivos 
and did not come up for probate. Certain other points of difference 
need not be here stressed. The matter was considered to be of 
sufficient interest for Sir Matthew Nathan, when Chairman, to 
authorize the work of classifying deaths in age groups; the death- 
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rates of particular age groups were then applied and considerable 
refinement was possible, the results being given to the Society in 
a paper by Mallet and Strutt in July, 1915. Although Mallet had 
left the Department, he continued to take great interest in the work, 
the actual details and development of which were in the hands of 
Mr. Strutt. It cannot be said that the whole of the difiiculties 
have even yet been cleared up, but the gap between the two methods 
is much more satisfactorily accounted for. 

In his work on British Budgets, although he had considerable 
assistance from juniors, he was by no means so dependent upon 
them, and in addition to supervising the whole, a good deal of the 
work, particularly in the second volume, was his own individual 
effort. 

The impression he left in the Department was one of a pleasant 
and interesting companion. He had no special penetration, but 
rather a considerable capacity for sustained interest in any subject 
that he took up. Members of the Political Economy Club will 
remember how constant he was in his attendances and how lively 
in his interest, yet, at the same time, by contrast, how little was his 
personal initiative in the way of contributions to the discussion. 
Because of his reluctance to take a prominent part in debate, his 
influence upon the affairs of the Club may at the time have been 
under-estimated, but looking back we can see that his solid record 
of attendance, of organization, and of approval, formed a real 
contribution to the continuity of the transactions. 

In 1909 he was appointed Registrar-General in succession to 
Sir William Cospatrick Dunbar, and an official partnership with 
Dr. T. H. C. Stevenson, the Superintendent of Statistics of the 
Registrar-General’s Department, hap})y in its relationship and its 
statistical results, was begun, and continued until Sir Bernard’s 
retirement in 1920. During his period of office substantial changes 
were made in the form of the annual statistical output of the Depart- 
ment and a considerable increase in its bulk. The Census of 1911 
was a more exhaustive one than on any previous occasion, particulars 
regarding the fertility of marriages being collected and tabulated 
for the first time, and a system of mechanical tabulating adopted. 

Sir Bernard possessed a sympathy towards innovation unusual 
before the war in official circles. Considerable difficulty was ex- 
perienced in the few years prior to the 1911 Census regarding esti- 
mates of posE^censal populations for districts. A paper proposing 
a novel method of maldng these estimates was read before the Society 
in 1911, and, as a practical test of the method. Sir Bernard invited 
the author of it to prepare, in advance of the publication of the 
Census, estimates for many areas. His practical interest in statistical 
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research was also shown by his obtaining a Treasury Grant for 
this class of research in his Department, and some of the results 
of this were published in a supplement to the Seventy-fifth Annual 
Report of the Registrar-General on methods of constructing abridged 
life tables. In the summer of 1915 the compilation of a National 
Register became of vital importance and the task naturally fell 
to the Registrar-General’s Department. A number of novel features 
in administration had to be faced, and in particular the staffs of 
local authorities had to be instructed hurriedly in a matter of some 
complexity. The difficulties involved were successfully overcome 
by Sir Bernard's skill and tact, and the Register was established 
in a surprisingly short time and became the indispensable basis for 
many of the subsequent developments of war-time. It also fell to 
his lot to compile and maintain the Register of Belgian refugees 
who arrived in this country in the early part of the war. He was 
created a K.C.B. in 1916, and was President of this Society in 1916- 
17 and 1917-18. He revived the happy procedure by which a 
President serving for two years gave two Presidential addresses, 
his first being in November 1916 on The Organisation of Registra- 
tion in its bearing on Vital Statistics,” while the second one, delivered 
a year later, was on “ Vital Statistics as affected by the War.” 

During the last years of his life he was identified with the Eugenics 
Society, and on this part of his work Major Darwin contributes the 
following appreciation : — 

When the name of Sir Bernard Mallet is mentioned casually in 
conversation, that which will flash at once into the minds of his 
friends is a memory of his great personal charm, this being certainly 
by no means a skin-deep characteristic. If thus endowed, a man 
with noble aspirations will by the very contagion of his character 
arouse the same motives in those with whom he is working. When 
Sir Bernard accepted the presidency of the Eugenics Society in 
1928, after serving for ten years on its Council, he did so, I am sure, 
only out of a strong sense of duty ; and if, as I believe, he uncon- 
sciously made his fellow-workers look on their efforts in the same 
way as himself, that in itself was an admirable achievement. Any- 
one who is striving to steer the eugenic ship must of all things 
realize that the greatest difficulties to be overcome will always 
depend on human folly and human weaknesses. A knowledge of 
the way in which men’s minds work in various circumstances is 
essential; and this knowledge is most easily acquired by those 
endowed with wide human sympathies and a strong sense of humour, 
both of which qualities Sir Bernard possessed in a marked degree. 
Daring his presidency, great progress was made especially in regard 
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to sterilization, whilst several new schemes were initiated in other 
directions, including a study of the so-called social problem group. 
He was a member of the International Federation of Eugenical 
Organizations, attending several of their meetings abroad, and a 
paper by him was read at the International Congress of Eugenics 
of 1932 at New York. His health had been failing for some months, 
and towards the end this constituted a constant handicap; but 
he never shirked his duties, though doubtless the difficulties which 
he had to overcome tried him far more seriously. Putting aside 
this short period of his life, there are very few men whose name 
will so certainly recall happy pictures to the mind, whilst the wide- 
spread sorrow at his death testifies to the solid worth of his qualities. 


Thomas Henry Craig Stevenson 

Thomas Henry Craig Stevenson was born at Strabane, County 
Tyrone, in 1870, and received his scientific education at University 
College, London. He obtained the diplomas of M.R.C.S., L.R.C.P., 
in 1896, and graduated M.B. in the University of London. After 
graduating he set up in general practice, but his interests were soon 
directed to the public health field. While in practice he read for the 
public health diploma and his M.D. — which he decided to take in the 
branch of State medicine. One of his examiners was Sir Arthur 
Newsholme, and the contact of examiner and examinee was the 
first in a friendship destined powerfully to affect the course of statis- 
tical history, Stevenson received an appointment under Newsholme 
in the Brighton Public Health Department, and the older man’s 
enthusiasm for statistical analysis was communicated to his assistant. 
From Brighton, after a short period under the County Medical 
Officer of Essex, the late Dr. Thresh, Stevenson entered the School 
Medical Service of the London County Council and from that service 
passed into that of the Somersetshire County Council, whose school 
medical officer ho became. In 1909 Stevenson was appointed 
Superintendent of Statistics in the General Register Office, in suc- 
cession to the late Dr. John Tatham, who was the second in suc- 
cession to William Farr. From that time Stevenson’s life was that 
of a statistician in the strict sense of the word ; but it is material to 
notice that before specializing, he had acquired practical experience 
of (a) the general practice of medicine, surgery and midwifery, 
(6) the ordinary work of a large public health department, (c) the 
work of a school medical officer. 

Stevenson’s three predecessors were distinguished in various 
ways. Farr was — ^Farr ! and there is no more to be said. Ogle 
was a physician and an exact scholar, Tatham an experienced medical 
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officer of health. Stevenson had less knowledge of general medicine 
and history than Ogle, less experience of public health administration 
than Tatham and less originality and versatility than Farr, but his 
whole stock of knowledge was more complete than that of any of his 
predecessors. No medical reader of the reports issued from the 
General Register Office in Stevenson’s time can fail to perceive that 
they are the work of a man to whom statistical analysis is not an 
end but a means, and a means of discovering preventable evils. 
Stevenson did not try to attract attention to his discoveries by the 
use of picturesque rhetoric or quaint illustrations in Farr’s way, 
but his persistence is, to the constant reader, quite as impressive. 
In the first of the series of newly modelled reports (beginning in 191 1 ) 
for which he was responsible, one finds an analysis of mortality from 
pneumonia by age, sex and area, showing that mortality in the 
North compares badly with that of other parts, and the comment : 
“ Evidently pneumonia is to a large extent a preventable disease, 
and the North of England has still much to learn with regard to its 
prevention.” In the report of the following year this is repeated, 
and again in 1913 with the grim addition ; “ It is a striking fact that 
all these statements as to relative mortality, copied verbatim from 
the Report for 1912, apply equally to the year 1913.” In 1914, this 
addition includes the years 1912, 1913, 1914. The same motif 
inspired the increasing elaboration of the analysis of mortality in 
the first year of life, which characterized his regime. In 1911 
mortality in the first year of life was examined in five sub-divisions — 
deaths under i month, 1-3 months, 3-6 months, 6-9 months, 9-12 
months. By 1928 Stevenson had secured publication of a detailed 
analysis of the causes of death in the first 30 minutes of life, and his 
comments on the data are hardly less vivid than Farr’s would have 
been. The conclusion seems inevitable that many of these early 
deaths have been deliberately brought about, and this impression 
is greatly strengthened by their special incidence on the illegitimate 
and on the female sex, and by the very significant causal distribution 
of this excess.” . . . “It would appear that, amongst the ‘ un- 
wanted ’ illegitimate, females are even more unwanted than males.” 

. . . “ One of the most sinister features of this comparison is pictured 
in Diagram I, which shows that on the first day of life the excess 
mortality of the illegitimate of each sex is not only, as shown above, 
especially high, but is rapidly increasing, owing to rise in the rate 
for the illegitimate coincident with steady slight fall in that for the 
legitimate.” 

A desire to tabulate the statistical data in such a way as to bring 
to light correlation (in the general sense of the word) between 
variations of mortality and variations of economic or social environ- 
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ment informed the whole of Stevenson’s oflScial work and is as 
prominent in a paper read to the Society in 1910 as in his latest 
contribution to our proceedings, his paper of 1928. 

Not the least of his services to medical statistics was his gallant 
and successful effort to maintain and improve the occupational 
as distinct from the industrial element of classification in the decennial 
analyses and census returns. In his 1928 paper, Stevenson wrote : 
“ Our so-called occupational classifications in use at previous censuses 
were really in large measure industrial, being based not entirely upon 
the nature of the work performed by the individual, but in many 
cases upon the nature of the employer’s business. Thus we dis- 
tinguished carpenters and clerks — occupational groups from which 
social position and degree of wealth can be broadly inferred — but we 
also distinguished as occupations the manufacture of many articles 
such as motor-cars and bedsteads. So-called ‘ occupations ’ of this 
nature indicate neither the nature of the work performed nor the 
social position of the worker, as such groups include both large 
employers and the humblest members of their staffs. The British 
Census of 1921 avoided such confusion by providing separate tabula- 
tions by occupation and by industry, and it is the use of the former 
which is advocated as a means of social grading.” 

Few of the readers of that passage know that acceptance of the 
occupational point of view was not secured without a struggle; 
it is the medical statistician to whom that point of view is of im- 
l)ortance, and medical statisticians are not numerous or influential. 
Medical statisticians were anxious to investigate the putative effect 
of working conditions and processes upon health, and, of course, 
from that point of view, whether a painter is employed by a builder 
and decorator or in a motor-car manufactory is unimportant ; from 
the industrial point of view it is important. That does not mean 
that an industrial classification may not be of value for statistical 
purposes, and sometimes, I think, Stevenson carried less than his 
proper weight in committees owing to a difl&culty in seeing a problem 
from the other man’s point of view. To the fact that he had his way 
in the occupational dispute we may attribute the practically uncon- 
tested superiority of our means of assessing the effect of occupation 
upon mortality over those of most other countries. But there 
have been times when a certain dourness exaggerated by shyness 
hampered his success in obtaining improvements or resisting changes 
not for the better. He had a powerful but not a fiexible intellect. 

Stevenson’s largest single enquiry was his analysis of the data 
on fertility of marriage which is printed in Vol. XIII (Pt. II) of the 
Report on the Census of 1911. A report issued twelve years later 
than the Census and in a new era of fertility — or infertility — inevitably 
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attracted less attention than its intrinsic merits deserved. Steven- 
son’s methods of analysis were conservative; he did not himself 
make any use of the calculus of correlation or other “ mathematical ” 
methods, but relied on the old plan of detailed tabulation and 
description, using, however, methods of standardization which 
Newsholme and he had first introduced to the notice of vital 
statisticians, viz., the application to statistics of fertility of the method 
used in connection with rates of mortality by Ogle. 

Although, as Or. Snow pointed out eighteen years ago,* data 
obtained from surviving parents cannot provide a complete account 
of changes in national fertility, since there may be a negative corre- 
lation between low fertility and the probability of surviving, so that 
data obtained from survivors may over-estimate the average fertility 
of a previous generation, the value of the analysis is groat. It is 
doubtful whether any statistician of our time will have the opportunity 
of handling so large a mass of information, and certain that if any- 
body docs he will profit from Stevenson’s work. 

This, if Stevenson’s greatest statistical work, was hardly the most 
generally interesting. Probably his investigation of the causes of 
mortality in the first year of life, to which I have already alluded, 
and his studies of mortality from cancer are more attractive. 
Stevenson first demonstrated on an adequate^ body of data, the in- 
fluence of marital condition on mortality from cancer of the female 
sexual organs, that married women died at a higher rate from cancer 
of the uterus and at a lower rate from cancer of the breast than 
unmarried women. He also brought to notice the correlation of 
mortality from cancer of certain sites and economic status, so 
proving the opinion that cancer, unlike tuberculosis, was not a 
morhus pauferum, to be rather less than a half-truth. 

Stevenson was a hard worker and, like some other men of his 
generation, overtaxed his strength in the war years. Some of his 
best work was indeed done after the war, and the quality of his 
annual commentaries on the official data showed no deterioration; 
but he was older than his years and appreciated the fact. It was 
hoped that release from official duties might enable him to recuperate. 
Dis aliter visum. He retired on August the 8th, 1931, and died on the 
12th of September, 1932. To those who took an active part in the 
work of the Society he was a familiar figure and a valued friend, 
having in common with another great statistician whose death we 
recently lamented, H. E. Soper, a diffidence which made it hard for 
him to realize how highly his colleagues respected his abilities. He 
was created C.B.E. in 1919 and the Society conferred on him its 
greatest distinction, the Guy Medal in gold, in 1920. In 1931 the 
• J,R,8,8,, Vol. LXXVII, 1914, p. 313. 
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Royal Society of Medicine conferred on him the Jenncr Medal, and 
a few weeks before he died the Royal College of Physicians awarded 
him the Bisset Hawkins medal. There arc still a few fellows of the 
Society who may have seen and heard William Farr, but none who 
can have known him in his prime. We have had the privilege of 
knowing well that successor of Farr who came nearest to Farr’s 
ideal, and perhaps some of us may be listened to with interest by 
our grandchildren because we can say that we knew Stevenson. If 
not, the future of medical statistics is gloomy. M. 6. 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS. 

United Kingdom — 

Bankers^ Magazine — 

October y 1932 — ^Distribution of the national income and its effect 
on general prosperity : A, H, Gibson, The progress of 
banking in Groat Britain and Ireland during 1932. 

November y 1932 — A new epoch. Is trade improvement coming ? 
Hartley Withers, 

December y 1932 — War debt problems — an eventful month. 

Some economic and financial reflections : A, H, Gibson. 
January, 1933 — War debts and the New Year outlook. 
America’s claims and America’s debts : Harold Cox, 

Barclay's Bank Review, Sejptembery 1932 — The Empire Economic 
Conference. 

Economic History, January 1933^ — Masons’ wages in medieoval 
England : Professor D, Knoo'p and G, P, Jones, Farmers’ 
calendars from Tusser to Arthur Young : G, E. Fussell. An 
(‘arly Victorian business forecaster in the woollen industry : 
Professor H. Heaton, Trade unions in the Soviet State : 
A, Crottet and S. L, Childs. The last decade in Japan : 
G. C. Allen. 

Economic Journal, December, 1932 — Britain’s access to overseas 
markets : Professor R. B. Forrester, Reparations and the 
ratio of international interchange : Professor A. C. Pigou. 
Imperfect competition and falling supply price : Joan Robin- 
son, How do we want economists to behave ? L. M. Fraser. 
The situation in India — a rejoinder : G, F. Shirras, Austra- 
, lian banking policy in the crisis : Professor D. B, Copland. 

Economica — 

August, 1932 — The liquidity of short-term capital ; Fritz Mach- 
lup. The diagrammatical representation of cost conditions 
in international trade : A. Lerner. Decasualization of dock 
labour at the Port of Bristol : W. Hamilton Whyte. 

November, 1932 — Consumption and the trade cycle : Liond 
Robbins. The definition of the concept of a “ velocity of 
circulation of goods,” Part I. : Arthur W. Marget. 

Eugenics Review, October, 1932 — Inheritance of fertility : W. 

Wagner-Jlianslau. The fertility of classes : D. Caradog Jones. 
Institute of Actuaries, Journal, Part III, 1932 — On Friendly Societies 
since the advent of National Health Insurance : Victor A. 
Burrows. A general method in the theory of com|)ound 
interest introducing difference equations ; J, I. Craig. A 
symmetric notation for binomial coefficients : Errmt 86s. 



168 Statistical and Economic Articles in Recent Periodicals. [Part I, 


United Kingdom — Contd. 

Institute of Actuaries Students^ Society ^ Journal, No. 1, 1932 — 
Census problems with special reference to the 1931 Census 
of England and Wales : W. S. Hocking. Bonus distribu- 
tions ; a study in differences : W. Palin Elderton. 

Institute of Bankers, Journal — 

October, 1932 — A review of the probable effects of an import 
tariff upon the standard of living, the agriculture and the 
commerce of this country : C. R. Daniels. 

December, 1932 — Some financial theories in the light of recent 
experience, Lecture I : Professor J. H. Jones. 

January, 1933 — Some financial theories in the light of recent 
experience, Lectures II and III : Professor J. H. Jones. 

Lloyds Bank, Monthly Review — 

September, 1932 — A year’s progress. 

October, 1932 — The Ottawa resolutions on finance and the future 
of monetary policy : Professor Lionel Robbins. 

December, 1932 — British unemployment and the world depres- 
sion : Henry Clay. 

Ministry of Agriculture, Journal — 

September, 1932 — Milk production on arable land : F. J. 
Prewett. 

October, 1932 — Agriculture and the Ottawa Conference. 

November, 1932 — English fruit and vegetable canning. 

Royal Meteorological Society, Quarterly Journal, October, 1932 — 
Climate of England in the seventeenth century : J. N. L. 
Baker. 

Public Administration, October, 1932 — Some problems of an inter- 
national civil service : H. B. Butler. 

Royal Philosophical Society of Glasgow, Proceedings, 1932 — The 
future of British industry and commerce (Presidential 
Address) : Professor W. R. Scott. The economic aspect of 
British railway transport : William Whitelaw. 

Royal Society, Proceedings — 

October, 1932, Series .4-834 — On the theory of errors and least 
squares : H. Jeffreys. Contributions to the mathematical 
theory of epidemics, II : The problem of endemicity : W. 0. 
Kermack and A. G. McKendrick. 

Series B-llS — The effect of population density upon rate of 

reproduction with special reference to insects : D. S. Maclagan. 

December, 1932, Series jB-776 — A genetical formula for the 
inheritance of intelligence in man : C. C. Hurst. 

Statistical and Social Inquiry Society of Ireland, Journal, 1931-32 — 
The Free State currency problem : John Colbert. The decline 
of the country town : G. A. Duncan. Separate markets for 
unemployed : Hon. Mr. Justice Meredith. 

Westminster Bank Review, September, 1932 — ^Prices and prosperity. 
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Australia — 

Economy Record^ Supplement^ OctobeVy 1932 — The stabilization of 
sterling : D, B, Copland. The course of world prices : L. F. 
Oiblin. The Australian balance of payments : Roland Wilson, 
Some aspects of the sterling-group proposals : C. V. Janes. 

India — 

Indian Journal of Economics , October, 1932 — The marketing of 
agricultural produce in the Central Provinces and Berar : 
P. D. Nair. The distributional aspect of protective duties 
in India : H. L. Dey. 

Union of South Africa — 

Economic Society of South Africa, Journal, Part I, 1932 — ^Devalua- 
tion : Samuel Evans. The future of farming in South Africa : 
J. F. W. Grosskopf. The investment aspect of the trade 
cycle : F. W. Paish. 

United States — 

American Academy of Political and Social Science, Annals — 

September, 1932 — Prohibition : a national experiment (whole 
number). 

November, 1932 — ^Palestine : a decade of development (whole 
number). 

American Economic Review — 

September, 1932 — Control of the capital market : R. Weiden- 
hammer. Plight of foreign trade : W. A. Sollohub. Correc- 
tives of the exchanges : James D. Magee. Fundamental 
error in Keynes’s Treatise on Money : Alvin H. Hansen. 

December, 1932 — Soviet trade unions : Amy Hewes. Revenue 
Act of 1932 : Roy G. Blahey and Gladys C. BlaJeey. Net 
value of manufactures : Tracey E, Thompson. Technological 
change in commercial printing : E. F. Baker. 

American Philosophical Society, Proceedings, No. 6, 1932 — Pre- 
liminary remarks on the anthropology of the American 
criminal : E. A. Hooton, 

American Statistical Association, Journal — 

September, 1932 — Gold, international credits and depression: 
J. H. Rogers. An improved equal-frequency map of the 
normal correlation surface, using circles instead of ellipses : 
Edward V. Huntington. A comparative study of the indexes 
of production : Y. S. Leong. A general method for evaluating 
multiple iregression constants : Paul Horst, Adaptation of 
new geoihetric code to multiple punching in mechanical 
tabulation : Halbert L. Dunn. Graphic presentation of 
standard deviation : A. Maverick. On the coefficient of 
part correlation; H, D. Griffin. Census of distribution; 
Robert J. McFall, 
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United States — Contd, 

American Statistical Association, Journal — Contd. 

December, 1932 — Population censuses before 1790 : A, B, Wolfe, 
Fertility of social classes in various types of communities of 
the East North-Central States in 1900 : Clyde V, Kiser, 
The displacement of workers through increases in efficiency 
and their absorption by industry, 1920-31 : David Weintrauh, 
The efEect of allocation of non-resident deaths upon official 
mortality statistics : Harold F, Dorn, Summation methods 
in fitting parabolic curves : Frederick F, Stephan, The test 
of significance lor the correlation coefficient : some further 
results : Eyon S. Pearson, 

Harvard Business Review, October, 1932— Myths and realities about 
Soviet Kussia : Walter N, Polakov, The Soviet accounting 
and credit systems : Boris Pecker. The economic situation 
of Austria : Nicholas KoMor, 

Journal of Political Economy — 

October, 1932— Edgeworth’s taxation paradox and the nature 
of demand and supply functions : Harold Hotelling, The 
theory of population : some questions of quantity and 
quality : Alfred Plummer. Holland, Switzerland, and Bel- 
gium and the English gold crisis of 1931 : Willard Hurst. 
The economic significance of brokers’ loans : Wilford J, 
Eiteman, 

December, 1932— How large is our national income ? Morris A. 
Copeland. 

Milbank Memorial Fund Quarterly Bulletin, October, 1932 — Effect 
of a whooping-cough epidemic upon the size of the non- 
immune group in an urban community : Edgar Sydenstricker, 

Monthly Labor Review — 

September, 1932— Labor productivity and displacement in the 
leather industry. Extent and methods of spreading work : 
William J, Barrett. 

October, 1932 — ^Wages and hours in the leather industry. 

November, 1932 — Extent of five-day week in American industry, 
1932. 

Quarterly Journal of Economics, November, 1932 — The statistical 
measurement of the “ velocity of circulation of goods ” : 
A. W. Marget. The static and the dynamic in statistical 
demand curves : Wirth F. Ferger. The British Wheat Act, 
1932 : Alfred Plummer, Ernst Engel’s law of expenditure 
for food : C. C. Zimmerman, Economic planning : the 
proposals and the literature : P. T. Homan. 

Review of Economic Statistics, November, 1932 — Eeview of the 
thira quarter of the year ; J. B, Hubbard. Selected Individual 
commodities and recent fluctuations in business: H. B. 
Arthur and S, J. Dennis, Loans on securities, 1 921-^32 : 
S. Livermore. The output of now corporation issues : P. T. 
Ellsworth, 
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United States — Contd, 

Wheat Studies of the Food Research Institute, Stanford University — 

October, 1932 — Price spreads and restraint of United States 
wheat exports. 

November, 1932 — The voluntary domestic allotment plan for 
wheat. 

Argentina — 

Revista de Ciencias Econdmicas, September, 1932 — La crisis ban- 
caria y las medidas indacionistas en los Estados Unidos : 
Julio Broide. La circulacion monetaria en la Republica 
Argentina : Luis R. Gondra. 

Belgium — 

Bulletin de Vlnstitut des Sciences Economiques — 

August, 1932 — ^La lutte contre la crise aux Etats-Unis : Charles 
Roger. Le probl^me politique du commerce international ; 
Baron Snoy Doppuers. 

November, 1932 — La conjoncture economique de Tindustrie 
charbonni^re beige : Ame Wibail. La conjoncture 4cono- 
mique de la Belgique et du Luxembourg : L. H. Dupriez. 

Revue du Travail, October, 1932 — Les problfemcs du stimulant au 
travail: LeonDdsinne. 

Denmark — 

Nationalokonomisk Tidsskrift, Heft 5, 1932 — Det handelspolitiske 
Omslag i England : J. G, J 0 rgensen. 

France — 

Bulletin de la Statistique G4n6rale de la France, Octoher-Decemher, 
1932 — La statistique des fonctionnaires en France et en 
divers pays : Raymond Rivet. 

Journal des Economistes — 

October, 1932 — Une p^riode de conversions : Edouard Payen. 
La crise 4conomique en France : Michel Carsow. 

December, 1932 — Les dettes de TEurope envers les Etats-Unis : 
Edouard Payen. Augmentation et reduction de capital dans 
les soci^tes par actions : A. PoUier. 

Journal de la SocHtd de Statistique de Paris — 

October, 1932 — Analyse et provision d^mographique : Edouard 
Payen. Natality, mortality, morbidit<i : A, A. Key. 

Nov&mer, 1932 — La statistique des forces motrices: Michd 
Huber. Les provisions dOmographiques : H. Bunle. 

December, 1932 — ^La population fran^aise depuis vingt an§ 
Jean Bourdon. Rapport sur le problOme de Tor : A. Barrii 
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France — Gontd. 

Reme d^Ecorumie Politique — 

July-Augitsty 1932 — Une th4orie positive du salaire : Oa^n 
Pirou, E6flexions sur les crises : Robert Wolff, L’^conomie 
math^matique d’apr^s Toeuvre compar^e de ses repr^sentants 
les plus typiques : A.-A. Cournot, L. Walras, V. Pareto : 
Francois Bompaire, 

Septemher--October, 1932 — ^^conomique et statistique : Franqois 
Divisia, L’fitat au sccours des entreprises privies d4fail- 
lantes : Emile James. 


Germany — 

Allgemeines Statistisches ArcJiiv, Heft 3, 1932 — ^Das Individuelle in 
der Statistik : Arnold Schwarz. Zur Frage des Einflusses 
des Eeligionsbekenntnisses und der Stammeszugehorigkeit 
auf die Geburtenhaufigkeit : Johannes Muller. Zur Statistik 
der Selbstmordhandlung : Sigismund Feller. Die Arbeits- 
streckung im Lichte der Statistik : Wladimir Woytinshy. 

Blatter fur Versicherungs-Mathe^natik, October ^ 1932 — Mathe- 
matisches zur Korperversicherung : Gerhard Last. Pres- 
byopie und Lebensdauer : Ruth Heidemann. 

Deutsches Statistisches Zentralhlatt, September, 1932 — Der Zug der 
Teuerung : A. Busch. 

Vierteljahrshefte zur Konjunhturforschung. Sonderheft 30, 1932 — 
Der Immobiliarkredit. Seine Lage und Aussicbten : Gerhard 
Kokotkiewicz. 

Weltwirtschaftliches Archiv, October, 1932 — Staatliche Struktur- 
wandlungen und die Krisis des Kapitalismus : Walter Eucken. 
Zur theoretischen Analyse der Weltwirtschaftskrisis : G. Del 
Vecchio. The doctrine of comparative costs : Jacob Viner. 
Die Industrialisierung Eusslands : A. Predohl. Eusslands 
Zahlungsbilanz und Zahlungsverkehr mit dem Ausland : 
E. M. Shenkman. 

Zeitschrift fur die Gesamte Versicherungs-Wissenschaft, October, 
1932 — Neuerungen in der deutschen Sozialversicherung : 
Hermann Dersch. Die Sterblichkeit der deutschen Univer- 
sitatsprofessoren : Wilhelm Bischoff. Arbeitspathologische 
Gesichtspunkte fiir die Prognose in der Versicherungsmedizin : 
Wladimir Eliasberg. 

Hungary— 

Journal de la Societd Hongroise de StcUistique, Nos. 1-2, 1932 — 
Quelques probl^mes de la statistique criminelle : Bila Foldes. 
La statistique du chomage : libor Szadeezky-Kardoss. Les 
r^sultats les plus r4cents de la statistique de la mortality 
tuberculeuse en Hongrie : Theodore Szil. Le d4veloppemeut 
4cononuque de la Hongrie mutil4e : Etienne Varga. 
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Italy — 

Le Assimrazioni Soctali, July- August^ 1932 — La tutela dei diritti 
degli emigranti nelle assicurazioni invalidity,, vecchiaia e 
superstiti : H, Horowitz. I lavori pubblici di neceseity sociale 
in Germania : Ernst Bernhard. 

Appendix — Contributo alio studio e alia rappresentazione 

grafica della “ normality degli individui e dei fenomeni : 
Alfredo Niceforo. 

(A Supplement contains these articles in the original German 
and French.) 

Giornale degli Economisti e Rivista di Statistica — 

August, 1932 — Un nuovo trattato di politica economica inter- 
nazionale : Un lettore qualunque. I debiti deiragricoltura : 

N. Mazzocchi-Alemanni. 

September, 1932 — Due espcrienze monetarie : Luigi Federici. 
Osservazioni sulla teoria delle dimension! economiche : G. H. 
Bousquet. Formazionc e investimento del risparmio : Ber- 
nado Giovenale. 

October, 1932 — In tema di costi crescenti : Alberto Breglia. 
Sulla curva paretiana di distribuzione dei redditi. Osserva- 
zioni critichc : Gesare Alimenti. Eeplica : Agostino Lanzillo. 

La Riforma Sociale — 

September-October, 1932— Schcmi toorici ed “ exponibilia 
finanziari : Mauro Fasiani. II fondo per la stabilizzazione 
della sterlina : Attilio Cabiati. Aspetti della crisi austra- 
liana : Massimo Salvadori. 

November-December, 1932 — La ‘‘ sterilizzazione ’’ deU’oro : Atti- 
lio Cabiati. II protezionismo e la crisi : Edoardo Giretti. 

Sweden — 

EJconomish TidssJcrift, Heft 1, 1932 — ^N&got om kris-terapi varu- 
varde, penningens varde och guldets varde : David Davidson. 
Om konjunkturvaxlingarnas nodvandighet och grundorsak ; 
Gustaf Akerman. 

International — 

International Cotton Bulletin, October, 1932 — The depression in 
the European cotton industry : Robert Brasseur. Note on 
the proposal for an international cotton agreement : Robert 
Brasseur. 

International Labour Review — 

September, 1932 — ^An international enquiry into living costs: 
H. StaeJde. The standard working week in Australia, II : 

O. de R, Foenander. The collectivization of agriculture in 
U.S.S.R. 

October, 1932 — ^An attempt to construct international measures 
of unemployment : John Lindberg. 



164 Statistical and Economic Articles in Recent Periodicals. [Part I, 

International — Contd. 

International Labour Review — Contd. 

November, 1932 — Unemployment in Sweden after the War : 
AIJ Johansson, World economic reconstruction : a criticism 
of the economic resolution adopted by the International 
Labour Conference : Gustav Cassel, 

December, 1932 — The international reduction of hours of work : 
Fritz Sitzler, Unemployment insurance and public assist- 
ance : Joseph L, Cohen, Migration and depression : a note 
on a neglected point in economic history : E, P, Neale, 

Metron — 

Parts /-//, 1932 — Di un procedimento per la determinazione 
del numero medio dei figli legittimi per matrimonio : C, Gini, 
Costituzione e mortal itii : P. Smolensky and L, Winternitz. 
Un problfeme d’Kugenique : les premiers-nes representent-ils 
un etat intellectuel privilegie : E, Pittard, Causes of death 
in primitive races: F, L, Hoffman. Un’indagine sulle 
motivazioni della diminuzione delle nascite : Istituto CeyitrnJe 
di Statisfica del Regno d' Italia. I consumi alimentari della 
popolazione italiana nell’anteguerra (1910’-1913) e negli 
ultimi anni (1926-1930) : Istituto Centrale di Statisfica del 
Regno d' Italia, 

Part III, 1932 — Die mittleren Fehlcrquadrate und Korrela- 
tionen der Potenzmomente und ihre Anwendung auf Funk- 
tionen der Potenzmomente : F, Bernstein, On the use of 
difference equations in the study of frequency distributions : 
R, Frisch, Sulle curve di concentrazione relative a caratteri 
non limitati e limitati : L, Galvani. 
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ADDITIONS TO THE LIBRARY. 

Since the issue of Part IV, 1932, the Society has received the 
publications enumerated below 

I.-^OFFICTAL PUBLICATIONS. 

(a) United Kingdom and its several Divisions. 

United Kingdom — 

Agriculture, Ministry of. Kconoraic Beriea No. 37. Report of the Reorgan- 
ization Commission for pigs and pig products. London ; H.M.S.O., 
1932. 9i" X 6"; 108 pp. 6d. 

Education, Board of. Educational pamphlet No. 91. Trade schools on the 
Continent. London: H.M.S.O., 1932. TJ" X 4f"; 113pp. 2^. 

Empire Marketing Board — 

Reports : 58. Cattle-breeding in Jamaica and Trinidad. 66 pp. ; 69. The 
storage of tropically-grown tomatoes. 60 pp. ; 60. Control of wastage 
in bananas with special reference to time and temperature factors. 
103 pp. 

[London : H.M.S.O., 1932. !«. each.] 

Series C, No. 4. Oilseeds and vegetable oils, a summary of figures of 
production and trade relating to copra, groundnuts, cotton-seed, linseed, 
olive oil, soya beans, sesame-seed, rape-seed, palm kernels, palm oil, 
whale oil. London : H.M.S.O., 1932. 9|" X 66 pp. U. 

Qeneral Register Office — 

Census of England and Wales, 1931. County of Durham (Part I), xxii -}- 
53 pp. 35. 6d. County of Glamorgan (Part I), xxii -f 38 pp. 3y. 
County of Hereford (Part 1). xx -f 38 pp. 25. 6d. County of Kent 
Part I), xxi + 72 pp. 45. County of Lancaster (Part 1). xxiv + 
126 pp. 65. 6d. County of Surrey (Pait I), xx -i 44 pp. 35. County 
of Warwick (Part 1). xxi + 34 pp. 25. 6tf. County of Yorkshire ; 
West Riding and York C.B. (Part I), xxv 4- 142 pp. Is. 6d. 

[London; H.M.S.O., 1932. 13J" X 8}".] 

Health, Ministry of. Repoi’t of the Committee on Local Expenditure 
(England and Wales). London; H.M.S.O., 1932. 9J" X 6"; 173 pp. 
25. 6d. 

and Board of Education. A study of the deaf in England and Wales 

1930 to 1932, being a report by Dr. A. Eichholz. London ; H.M.S.O., 
1932. 9i" X 6"; 206 pp. 35. 

Imperial Economic Committee. Twenty-fourth report. Hemp fibres. Lon- 
don ; H.M.S.O., 1932. 9i" X 6"; 99 pp. 6d. 

Imperial Economic Conference at Ottawa 1932 — 

Summary of proceedings and copies of trade agreements. London : 
H.M.S.O., 1932. Cmd. 4174. 9}" X 6". 96 pp. I 5 . Qd. 

Appendices to the summary of proceedings, in continuation of Cmd. 4174. 
London ; H.M.S.O., 1932. Cmd. 4176. X 6"; 206 pp. 35. 

Industrial Health Research Board — 

Reports : 66. Two studies in the psychological effects of noise. I. Psycho- 
logical experiments on the effects of noise. By K. Q. Pollock and 
F. C. Bartlett. 11. The effects of noise on the performance of weavers. 
By H. C. Wtifton and B. Adams. 70 pp. I 5 . 6a. 66. An experimental 
study of certain forms of manual dexterity. 66 pp. I 5 . 

[London ; H.M.S.O., 1932. 9f ' X 6".] 

India Office. East India (Census, 1931). Abstract of tables giving the 
main statistics of the census of the Indian Empire of 1931, with a brief 
introductory note. Cmd. 4194. London : H.M.S.O., 1932. 9i" X 6"; 
16 pp. 9d. 



16G 


Additions to the Library. 


[Part 


(a) United Kingdom and its several Divisions — Contd. 

United Kingdom— Confi. 

Medical Eesearch Council. Special report series 170. Studies in the ^ycho- 
logy of delinquency. By Grace W. Pailthorpe. London ; H.M.S.O., 
1932. 9i" X 6"; 113 pp. 2«. 

Overseas Trade, Department of — 

Reports : 525. Roumania, 1931. 84 pp. 28. 6d. 526. East Africa, 
Northern Rhodesia, and Nyasaland. 82 pp. 2s. 9d. 527. New Zea* 
land. 108 pp. 3«. 528. Portugal. 98 pp. Ss. 529. Germany. 282 
pp. 4:8. 63i0. Venezuela. 38 pp. Is. 6d. 531. Southern Rhodesia. 
40 pp. l5. 6d. 532. Italy. 84 pp. 28. 9d. 533. Chile. 48 pp. 
1^. 6a. 534, Philippine Islands. 46 pp. 1,?. Gd. 

[London: H.M.S.O., 1932-33. 9i" X 6".] 

Royal Commission on Unemployment Insurance. Final report. London : 
H.M.S.O., 1932. 9i" X G"; 529 pp. 78. Gd. 

Trade, Board of. Statistics relating to mortality in the mercantile marine. 
Report of the London School of Hygiene and Tropical Medicine, Lon- 
don : H.M.S.O., 1932. 9i" X 6"; 98 pp. 1^. Gd. 

Tinnaport, Ministry of — 

First annual report of the Traffic Commissioners, 1931-32. London : 
H.M.S.O., 1932. 13" X Sj"; 107 pp. 2s. Gd. 

Road traffic census 1931. Report, including tables of statistics of traffic 
recorded on Class 1 roads in Great Britain at the general census taken 
in August 1931, together with map and chait. London : H.M.S.O., 
1932. 13" X 8"; 24 pp. 2s. 

Scotland — 

Census Ofjlice, Census of Scotland, 1931. Vol. I. Parts 6. County of 
Angus. 28.; 7. County of Argyll. 2^. Gd. 8. County of Ayr. 3^.; 
9. County of Banff. 28.; 10. County of Berwick. Is.Gd.; 11. County 
of Bute. !«. Gd.; 12. County of Caithness. 1^. Gd.; 13. County of 
Clackmannan. l5. G(/.; 14. County of Dumbarton. 2«. 6d. ; 15. County 
of Dumfries. 28.; 16. County of East Lothian. 28.; 17. County of 
Fife. 35.; 18. County of Inverness. 25. Gd.; 19, County of Kincar- 
dine. 25. ; 20. County of Kirkcudbright. 25. 

[Edinburgh : H.M.S.O., 1932. 13" X 8J".] 

Scottish Office. Report of the Committee on Local Expenditure (Scotland). 
London : H.M.S.O., 1932. 9J" X 6"; 25. Gd. 


(b) India, Dominions, and Protectorates. 

India— 

Census of India, 1931 — 

Vol. XIX. Baroda. Part II— Tables. 132 pp. Rs. 1.8; Vol. XXV. 
Mysore. Part II — Tables. 263 pp. 85.; Vol. XXVI. Ajmer-Mer- 
wara. Report and tables. 81 + 44 pp. 55. 3d. 

[Calcutta : Central Publications Branch.] 

Commercial Intelligence and Statistics, Dej^rtment of. Monthly statistics of 
the production of certain selected industries of India. April, 1932. 
Calcutta, 1932. 9i" X 6J"; 6 pp. 5 as. 

Canada — 

Toronto. Board of Education of the City of Toronto annual finanoial state- 
ments and educational statistics, 1929. Toronto, 9" X lOJ^; 125 pp. 

Ceylon — 

Report of the Executive Committee on reorganization and retrenchment in 
the Departments under the Ministry of Agriculture and Lands. June, 
1932. Colombo, 1932. 13i" X 8i^'; 36 + (29) pp. maps. Rs. 10. 
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(b) India, Dominions, and Protectorates — Gontd. 

Irish Free State — 

Industry and Commerce, Department of. Census of population, 1920. Vol. 
VIII. Irish language, with special tables for the gaeltacht areas. 
Dublin, Stationery Office, 1932. 10" X Of" ; 228 pp. 2s, 3d, 

Kenya Colony and Protectorate — 

Report on the non-native census enumeration made in the Colony and 
Protectorate of Kenya, 6th March, 1931. Nairobi, 1932. 12f" X 8J"; 
131 pp. 5s, 

Nigeria — 

Census of Nigeria, 1931. Vol. IV. Census of Lagos. By II, N. 0. Thomp- 
son, London: Crown Agents for the Colonies, 1932. 13" X 8^^"; 

63 pp. 


(o) Foreign Countries. 

Austria — 

Bundesami fur Slalistik, Landwirtschaftlicho Betriebszahlung in der Re- 
publik Osterreich vom 14 Juni 1930. Gesamtergebnisse fur Osterreich. 
Wien, 1932. 14" x lOj"; 00 pp. 

Belgium — 

Ministers de V Industrie, du Travail et de la Prhoyance Socials — 

Conscil Sup4rieur de travail. Troizi^me session 1924r-29. Application 
de la loi sur lo travail des femmes et des enfants. Application de la 
loi du 19 juin 1921 instituant la journeo de huit heuros et la semaine 
do quarante-huit heures. Loi du 17 iuillet 1905 sur le repos du 
dimanche dans les entreprises industrielles et commerciales. Avant- 
projet de la loi concernant le travail k dorau ile. Brussels, 1931 . 10}" X 

8i" ; 408 pp. 

Ministers de Vlnterieur st de VllygUne. Statistique des accidents de roulage 
et de la circulation survenus sur la voie publique. 1927, 1928, 1929. 
Gand, 1929-32. 12J X 9*" 3 parts. 

China — 

Shanghai, Bureau of Social Affairs, The cost of living index numbers of 
labourers. Greater Shanghai. January 1926-Decembor 1931, Shang- 
hai ; The Bureau, 1932. 10" X 7"; 66 pp. (Chinese text), xxii -f 
35 pp. (English text). 

Czechoslovakia — 

Office de Statistique — 

Centimes additionels autonomes portant sur les impots directs en 1926 et 
1928. Prague, 1931. 12}" X 9}"; 270 pp. 

!^tudes g^ophysiques faites k Prague. III. P^riodes et p4riodogramme 
des valours caract^ristiques internationales du magnetisme terrestre. 
Prague, 1932. 12}" X 9}"; 102 pp. 

Statistique des impots pour 1927 (imp6t sur le revenu pay^ directement, 
impdts sur les rentes, impot general sur les b^n^fices industriels et 
commerciaux, impdt sur les iSn^fices des entreprises soumises k la 
publicity des comptes. Prague, 1931. 12}" X 9"; xxviii 307 pp. 

Denmark — 

KehenJuivns Statidiske Kontor, Ejendoms- Beboelses- og Huslejeforholdene. 
1. Kebenhavn, Frederiksberg og Gjentofte Kommune den 5 November 
1930. Copenhagen, 1932. 11}" x 8}"; 136 pp. 4 Kr, 

Egypt— 

Cotton Bureau, Index-numbers of agricultural production in Egirnt 1913-29. 
By M. El Darwiah, Cairo, 1932. lOJ" X 7}"; 9 pp, fenarts. 

G 2 



168 Additions to the Library. [Part I, 

(c) Foreign Countries — Confd. 

Finland — 

Suomen Virallinon Tilasto. Maatalous : 20. 1 Yleinen Maataloustiedustelu 

vv. 1929-30. 130 pp. ; 27. Maanviljclys ja Karjanhoito vuosina 1929 
ja 1930. 53 pp. Helsinki, 1932. lOj" X 7i". 

Germany — 

Statistisches Eeichsamt. Statistik des Dcutschcn Rciclis. Band 399. Umsatz 
und Umsatzstcucr in Deutschland nach den Umsatzsteiierveraiilagungcn 
1929 und 1930. Beilin, 1932. 13i" X lOf"; 100 pp. 

Hungary — 

A magyar kiralj^i doluinyegyodarusag statistikilja az 1931/32 koltscgvot<!^si 
6vrol. Budapest, 1932. IIJ" X 8"; 104 pp. 

Office Central de JStaMique. Doimees de statisti(pie economique de Hongrio 
1920-32. Budapest, 1932. 10 J'' X 71"; 104 pp. 2 pengo. 

Italy— 

Idiiuto Centrale di Statistica. Annali di statistica. Serie VI — 

Vol, XIII. Stiitistica dell* istruzione media speciale. Statistica dell’ 
istruzione artistica. (Anno scolastico 1920-27.) xi + 125 pp. L, 15. 
Vol. XXIII. Lo vicendo del patrimonio dell’ azionista italiano durante 
il jjeriodo 1913 -28. G. Bnrsanfi. viii j 228 pp. /y. 20. 

Vol. XXVI [1. Statistica della produzione bihliografica nel 1929. vii -f- 
100 pp. L, 8. 

[Rome, 1932. lOl" X 71".] 

Latvia — 

Riga. Statistisches Amt. Rigas naturliehe Bevolkorungsbewegimg, 191 1-30. 
Riga, 1932. lOi" X 7"; 190 pp. 

Luxemburg — 

Office de Statistique. Resultats du rece?isemcnt do la population du 31 
d^cernbre 1930, avec la nomenclature alphabetique des localites, villes, 
bourgs, villages, hameaux, chateaux, formes, moiilins et rnaisons isolces. 
Luxemburg, 1932. OJ" X OJ"; 91 pp. 

Netherlands — 

Amsterdam. Bureau Municipid de Statistique. Comptes de menage dans 
la partie ruralo de la commune 1 janvier-3l dcccmbre 1930. Amster- 
dam, 1932. lOJ" X 7"; 39 pp. 

Norway — 

Det Statistiske Centralbyrd. Folketckkingen i Norge, 1 desember 1930, 
Tredje Hefte. Oslo, 1932. 10" X OJ"; pp. 10-207. Kr. 2.00. 

Peru — 

Lima, Boletin demografico municipal. Ano 1. No. 1. January-March, 
1932. Lima, 1932. 12^" x 9"; 30 pp. 

Poland — 

Office Central de Statistique — 

Douxi6me recensement g^n^ral do la population du 9.xii.l931. Formu- 
laires et instructions. Warsaw, 1932. 13 J" X 9i"; xii + 128 pp. 

Statistique des entrepriscs commerciales en Pologne, 1932. Warsaw, 
1932. lOj" X 8"; 110 pp. 

Statistique des imprimis, 1931. Warsaw, 1932. 10 J" X 8"; 27 pp. 

Switzerland — 

Statistishes Ami . — 

Bundessubventionen und Gesetzliche Anteile Subventions et parts legales, 
19ia-31. Bern, 1932. Ilf' X 8J"; 60 + 62 pp. 

Motorfahrzeuge in der Schweiz, 1931. Bern, 1932. Ilf' X Sf 64 pp. 
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(c) Foreign Countries — Contd. 

United States — 

Agriculture, Department of— 

Circulars ; 99. Equipment for city milk plants. 3G pp. 

21 6. Commercial forcing of lilies-of-thc-valley. 20 pp. 10c. 

222. Bacterial counts of milk as affected by some milk-plant prac- 
tices. 12 pp. 

228. Construction and arrangement of city milk plants. 40 pp. 

Miscellaneous publications : 121. Market diseases of fruits and vegetables : 
tomatoes, peppers, egg-plants. 24 pp. 

134. Workers in subjocts pertaining to agriculture in state agri- 
cultural colleges and experimental stations. 131 pp. 25 c. 

143. Ameiican fertilizers. 24 pp. 

Technical bulletins ; 283. Timber growing and logging practice in the 
Coast Redwood Region of California. 

297. Factors affecting the price of rice. 56 pp. 5 c. 

303. Economic utilization of marginal lands in Nicholas and Webster 

counties, W. Va. 64 pp. 

311. Adequacy and reliability of crop-yield estimates. 137 pp. 

[Washington, 1932. 9" x 6".] 

Cenms, Bureau of the. Biennial census of manufactures — 

1925. Washington, 1928. 9" X 6J"; xiii -f 1469 pp. $2. 

1927. Washington, 19110. 9" X 5i"; xiii -j- 1497 pp. $2*25. 

Children's Bureau — 

Publication numbers: 211. Welfare of children of maintenance-of-way 
employees. 192 pp. 15 r. 

213. Employed boys and girls in Milwaukee. 71 pp. 10 c. 

215. Facts about juvenile delinquency, its prevention and treat- 
ment. 45 pp. 10 c. 

Labor Statistics, Bureau of — 

Bulletins : 568. Wages and hours of labor in the manufacture of silk 
and rayon goods 1931 . 57 pp. 10 c. 

571. Wages and hours of labor in the furniture industry, 1910-31. 

58 pp. 10 r. [Washington, 1932. 9" X 6".] 

New York Slate. State Tax Commission. Special report No. 5. Operation 
of debt and tax rate limits in the State of New York : a study of con- 
stitutional limitations and their effects upon municipal finance. By 
F. L, Spangler. Albany, 1932. 9" X 6i"; 247 pp. 

Yugoslavia — 

Statistique Generate d'etat. R^sultats d6finitifs du recensement de la 
population du 31 janvier 1921. Sarajevo, 1932. lOJ" X 7i"; 467 pp. 


(d) International. 

League of Nations — 

Economic and Financial Section — 

Economic Committee. Sub-committee of Experts for the Unification of 
Customs Tariff Nomenclature. Draft customs nomenclature. Vol. I. 
Geneva (London : Allen and Unwin), 1931. 13" X 8"; 133 pp. 5«. 
Review of the economic councils in different countries of the world. Pre- 
pared for the Economic Committee by Dr. E. Lindner. 105 pp. 3«. 
Review of the new legislation concerning economic agreements (cartels, 
etc.) in Germany and Hungary. Prepared for the Economic Committee 
by Dr. 8. Tschierschky. 52 pp. !«. 6d. 

Memorandum on trade and Glances of payments, 1931-32. Vol. 1. 
Review of world trade 1931 and 1932 (first half). 76 pp. 28. 

[Geneva (London : Allen and Unwin), 1932. lOJ" X 8^".] 
Health Organization. Quarterly bulletin of the Health Organization. 

Vol. I, No. 3. Sept. 1932. Geneva, 1932. 9}" X 6"; 130 pp. 23. 
Political Section. Commission of Enquiry for European Union. Minutes 
of Ihe sixth session of the Commission. Held at Geneva, Sept. 30 and 
Oct. I, 1932. Geneva (London : Allen and Unwin), 1932. 13" x 8"; 
24 pp. Itf. 
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[Part I, 


(d) International — Contd. 

International Labour Office — 

The I.L.O. Ycar-hook Vm. Geneva, 1932. UJ" X 0"; xvi -f 547 pp. 

International Agricultural Institute. Farm aecoimtancy statistics for 
1928-29. Rome: Treves, Trcccani,Tuminelli, 1932, 9J"xOJ";civ + 
278 pp. /v. 50. 


II.— AUTHORS AKD MISCELLANEOUS. 

Abo Akademi. Acta Academias Aboensis. Mathematica et physica — VI. 

Abo : Abo Akademi, 1932. 9" X 6|"; 18 papers bound in 1 vol. 
Agricultural Economics Society. Journal of Proceedings. Vol. 1, Parts 1-4. 

Reading University : The Society, 1932. 9|" x 6"; 4 parts. 2«. 9d. each. 
Bachi {Roberto). Abitazioni e luoghi di lavoio nello grandi citt^. Rome : 

Reprint from Economia, 1932. 9^" X 6J"; 44 pp. (From the Author.) 
Balia {Valentine de). The now balance of power in Europe. Baltimore: 
Johns Hopkins Press (London: II. Milford), 1932. 8j" X 5J"; vii -f 
205 pp. S2. 

Beveridge {Sir W. II.). Causes and cures of unemployment. London : Long- 
mans, 1932. 7i" X 4J"; 70 pp. 2^. 6J. 

Blackett {Sir Basil P.). Planned money. London : Constable, 1932. 7i" X 

4i" ; ix + 194 pp. ^s. 

Board of Economic Inquiry, Punjab. Punjab village surveys. 2. An economic 
survey of Gijhi. l^ahoro : C. and M. Gazette, 1 932. X OJ"; 313 pp. 

Rural Section publications : 26. Cost of milk production at Lyallpur, 

Punjab. 14 pp. ; 26. Farm accounts in the Punjab, 1930-31. By S. K. 
Singh, xiv P 249 pp. R. 2. Lahore : C. and M. Gazette, 1932. 9i"x6". 
Boyazoglu {Alexander J,). Agricultural credit. London; P. S. King, 1932. 
8i" X 6J"; xxxiv + 267 pp. 15 s. 

Braithwaite {Dorothea) and S. P. Dobbs. The distribution of consumable 
goods: an economic study. London: Routledge, 1932. 8i" X xiii + 
304 pp. 105. 9d. 

British Chamber of Commerce of S^o Paulo and Southern Brazil. Year Book 
of Brazil 1932. Sio Paulo, 1932 (London; Radclyfle’s). 7i" X 5i"; 

660 pp. 

** British IndianP Finance and commerce in Federal India. London : Oxford 
University Press, 1932. 7i" X 4}"; viii + 171 pp. 58. 

Chartered Surveyors’ Institution. Index to the Journal Vols. VIT-Xl (1927- 
31) also Index to Queries and Replies, Vols. VII-XI (1927-31). London: 
The Institution, 1932. 8i" X 5J" ; 168 pp. 

Clapham {J. H.). An economic history of modern Britain. Free trade and 
steel 1850-86. Cambridge: University Press, 1932. 9J" X 6"; xiii + 
554 pp. 255. 

Clark {Colin). The national income 1924-31. London ; Macmillan, 1932. 
8 i" X x+ 167 pp. 85. 6d. 

Colbert (John P.). Capitalism and crises. Dublin : Statistical and Social 
Inquiry Society of Ireland, 1932. 9J" x 7"; 9 pp. 

Cole {0. D. H.). The intelligent man’s guide through world chaos. London : 

Victor Golianez, 1932. 7J" X 4i" ; 680 pp. 55. 

Connor {L. R.). Statistics in theory and practice. London : Pitman, 1932. 
8 }" X 51"; 371 pp. 125. 6d. 

Cornejo (Mariano H.). The balance of continents. London : Oxford Univer- 
sity Press, 1932. 7P' X 4^" ; ix -{- 220 pp. 

Coyajee (Sir J. C.). The world economic depression, a plea for co-operation. 
Madras ; Huxley Press, 1932. 9}" X 6J"; vi -f 96 pp. I 5 . 

India and the League of Nations. Waltair : Andhra Univemity, 1932. 

91" X 61" ; viii + 239 pp. 

Cremation Society. First Joint Conference of Cemetery and Crematoria 
Authorities, Brighton July 18th, 1932. London: Cremation Society, 1932. 
U" X 51"; 82jpp. 

Crofton (R, H,). Statistics of the Zanzibar Protectorate 1893-1931. Zanzibar, 
1932. 91" X 6"; 28 pp. 
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II. — ^Authors and Miscellaneous — CorUd. 

Dalgety and Company, Ltd. Dalgety’s annual wool review, Season 1931-32. 

Sydney, N.S.W.; Dalgety, 1932. 92" X 7i"; 181 pp. 

Dawbam (6\ Y. (7.). Progress and prosperity. London ; Longmans. 1932. 
8i" X 6J"; xiv + 302 pp. 7«. 6rt. 

Deutscher Veroin fiir Versicherungs-Wissenschaft. Veroffontlichungen. Heft 
51. Wohnungsbau und Lebensversicherung. B, E. Blumenthal, Berlin ; 
Mittl^r, 1932. 9i" X 6J"; 162 pp. 

Dickinsm (H. D.). Institutional revenue : a study of the influence of social 
institutions on the distribution of wealth. London : Williams and Norgate, 
1932. 8i" X 6i"; 264 pp. lO^. 6d. 

L’Lconomia italiana. December, 1932. Rome, 1932. 122" X 46 pp. 

EggUstm {F, W){ State socialism in Victoria. London : P. S. King, 1932. 
8J" X 6J"; XV + 346 pp. 16«. 

Federation of British Industries. Industry and the Empire. London : The 
Federation, 1932. 10^" X 8"; 34 pp. (id. 

A new British financial policy : industry’s plan. London : The Federa- 
tion, 1932. 8i" X 64"; 24 pp. 6d. 

Fishfr {B. A.), Inverse probability and the use of likelihood. Cambridge ; 
Reprint from Proceedings of Cambridge Philosophical Society ^ 1932. 84" X 

54"; r5]pp. 

The sampling error of estimated deviates, together with other illustia- 

tions of the properties and applications of the integrals and derivations of 
the normal error function. (Reprinted from Mathematical Tables, Vol. I.) 
London : The British Association, 1932. 11" X 82"; [lOJ pp. 

and Wishart («/.). The derivation of the pattern formula^ of two-way 

partitions from those of simpler patterns. London : Reprint from Londo.i 
Mathematical Society Proceedings, 1932. 10" X 74" ; 14 pp. 

Fortnnati (Paolo). Polemiche statistiche. Ferrara : “ Nuovi Problemi,” 1932. 
10" X 7"; 173 pp. 

Quattro secoli di vita del popolo friulano (1648-1931). Padova : Tipo- 

grafia Antoniana, 1932. 9J" X 7"; viii + 219 pp. L, 20. 

Oadgil (D. B.), Imperial preference for India. The Ottawa agreement 
examined. Poona; Gokhale Institute, 1932. 9^" X OJ"; 68pp. B. 1. 
George (Henry). The science of political economy. Now edition. London ; 
Henry George Foundation, 1932, 9J" X 44"; xvi -f 433 pp. 2^. 6d. 

The master motive of human action. London : United Committee for 

Taxation of Land Values. 1932. 64" X 4"; 20 pp. Id. 

Gibbs (B. W. M.). The adjustment of errors in practical science. London ; 

H. Milford, 1929. 71" X 42"; 112 pp. 65. 

Glesinger (tlgon). Le bois en Europe, origines et etude de la crise actuelle. 

Paris : Receuil Sirey, 1932. 9" x 64"; xxxix + 734 pp. 80 /r. 

Gluckstadt (Hans). Theory of the credit standard. London : P. S. King, 
1932. 84" X 64"; XV + 346 pp. 16«. 

Gregory (T. E.). The gold standard and its future. 2nd cd. London ; 

Methuen, 1932. 74" X 6 "; xxiii -f 116 pp. 3«. 6d. 

Hardy (Charles O.). Credit policies of the Federal Reserve System. Wash- 
ington, D.C. ; Brookings Institution, 1932. 8" X 64"; xv -|- 374 pp. 

$2.60. 

Hawtrey (B. G.). The art of central banking. London : Longmans, 1932. 
84" X 64"; xii + 464 pp. ISs. 

Heckman (Hans). Die Erfassung des Wohlstandes einer Bevolkerung. Heidel- 
berg ; Weiss’sche Universitatsbuchhandlung, 1932. 94" X 64"; 167 pp. 
Bm. 6.60. 

Heilperin (Michael A.). Monnaie, credit ct transfert, considerations thdoriques 
sur la monnaie, du syst^me mon6taire, de la politique de credit, des regle- 
ments interndtionaux. Paris: Recueil Sirey, 1932, 72" X 6"; xiii -f 
143 pp. 

Ilersch (Liebmann). Der Rtickgang der Geburtenziffer in Deutschland und 
seine matematische Formulierung. Jena ; Reprint from Allgemeines Statis- 
tisches Archiv, 1932. 94" x 64"; [12J pp. 

— < — La stabilisation du taux g6n6ral de la mortality. Geneva; ilStudes 
ficonomlquea et Sooiales, July. 1932. 9J" X 16 pp. 
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II. — Authors and Miscellaneous — Contd, 

Hcrach (Lichmann), La formule g4n4ra1e de la baisse du taux de la natalito cn 
Suisse depuis le debut du XXo sidcle. Bern : Reprint from Journal da 
StcUistique, Fasc. 1, 1932. 9^" X 7 pp. 

L’^volution du taux g6n6ral do la mortalito en Suisse depuis le debut du 

XXe si6elo et les perspectives de raccroissement naturel do la population 
suisse. Bern : Reprint from Journal de Statistique, Fasc. 2, 1932. 9J" X 

«r ; [9] pp. 

Pauvret6 et mortalite selon les principales causes de deces d’apres les 

statistiques de la ville de Paris. Rome : Istituto Poligrafico dello Stato, 
1932. 10" X 7"; 109 pp. 

Hicks (J.R.), The theory of wages. London : Macmillan, 1932. Si" X 51" ; 
xiv + 247 pp. 8.?. 6d. 

Hoffman {F. L.). The diabetes record of 1931. Xcw Haven, Conn. : the 
Author, 1932. 11" x 8i" ; 4 pp. 

Hogg (Margaret //.). The incidence of work shortage. Report of a 8urvc*y 
by sample of families made in New Haven, Connecticut, in May- June, 1931. 
New York: Russell Sage Foundation, 1932. 9" X 0"; 130 pp. $2.50. 

IchibaJii ( Yamalo). Japanese in the United States : a critical study of the 
problems of the Japanese immigrants and their children. California : Stan- 
ford University Press (London: H. Milford), 1932. 7J" X 51"; 426 pp. 

22s. 6d. 

Illinois University. Bureau of Business Research. Bulletin 44. A survey of 
a retail trading area. By F. M, Jones, Urbana : The University, 1932. 
9"x0";32pp. 

Institut de Statistique Yanagisawa. Acte do fondation, statuts, precis des 
travaux. Tokio, 1932. 8^" X 6"; 17 pp. 

Institut fur Konjunkturforschung. Kurven und Zahlon sur Wirtschaftslago 
in Deutschland. Berlin: R. Hobbing, 1932. 5f" X 8l"; 43 pp. 

Institut fiir Mathoraatischen iStatistik der Universitat Gottingen -Veroffent- 
lichung. Nr. 1, 1931-32; Nr. 11, 1932. Gottingen, 1932. llj" X 9"; 2vols. 

Institute for the Study of Minority Problems. The Polish and non-Polish 
populations of Poland. Results of the population census of 1931. Warsaw : 
The Institute, 1932. 9J" x Gf"; 65 pp. 2s. 

International Union for the Scientific Investigation of Population Problems. 
Problems of population : being the report of the proceedings of the second 
general assembly of the Union. Hold at the Royal Society of Arts, London, 
June 15-18, 1931. Edited by 6'. H. h. F. Pitt-Rivers. London: Allen 
and Unwin, 1932. 9}" X 6"; 378 pp. 15^. 

Johns Hopkins University. School of Hygiene and Public Health. Collected 
papers. Vol. XIII. 1931-32. Baltimore, 1932. 9i" x 6J"; 79 papers. 

Jordan (0.). Sur une formule d’ interpolation. Bologna : Reprint from Atti 
del Gongresso Intemazionale dei Mafematici, 1928. lOi" X 7i"; [30] pp. 

King Edward’s Hospital Fund for London. Report of the committee appointed 
to enquire into out-patient methods at London voluntary hospitals as 
affecting suitability of patients and time of waiting. London : Barber & 
Son, 1932. 13" X Si"; 76 pp. 1^. 6d. 

Kisch (Sir Cecil H.), The Portuguese bank note case : the story and solution 
of a financial perplexity. London: Macmillan, 1932. Si" x SJ"; ix + 
284 pp. 105. 6d. 
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1933 .] Revenue of the VtiUed Kingdom. 

REVENUE oir the UNITED KINGDOM. 

Net Produce in Quarters of 1932, and in Financial Years ended 
March 31, 1931-32, 1930-31, 1929-30, 1928-29* 

(OOO’s omitted.) 







Total for 

QUARTERS, 

Mandi 31, 

.Juno 30, 

Sj‘pt. 30, 

Dec. 31, 

calendar 

ended 

1932. 

1932. 

1932. 

1932. 

year 

1932. 


£ 

£ 

C 

£ 

£ 

(^ustoms 

35,379 

10,033 

42,327 

11,812 

162,551 

Excise 

29,000 

2Jf,400 

31,100 

33,700 

123,200 

Stamps and Estate Duties ... 
Land Tax and Mitu'ral 

23,280 

21,310 

24,480 

22,600 

91.670 

Rights Duty 

Postal Scrvioi' 

66(» 

120 

40 

30 

850 

Telegraph Servi«*c 

} 17,300 

17,260 

16,550 

18,800 

69,900 

U’clephono Service 

1 


l‘rop('rty and Inconu* Tax, 

105,619 

108,113 

111,197 

119,912 

118,171 

including Super-Tax 

265,995 

25,656 

32,435 

25,760 

349.716 

Excess Profits Duties, etc. ... 

371,614 ! 

2,500 

133,669 

116,932 

146,702 

797,917 

Corporation Profits Tax 




2,500 

Motor Vehicles Duties 

16,852 

1,283 

3,771 

2,733 

27,639 

< 'rown Lands 

210 

260 

340 

370 

1,210 

Interest on Sundry J^oans ... 
Miscellaneous and Special 

1,292 

1 057 1 

2,178 

693 

5,220 

Receipts 

Appropriation from Rating 

14,119 

561 

10,110 

3,211 

28,001 

Relief Suspense Account... 

90 

— 


- 

90 

Totals 

106,707 

139.833 

16.3,331 

152,709 

862,580 


YEARS, 

ended March 31, 


]9;{l-32. 1930 31. 


1931-32 
(eom pared with 
1930-31). 


(yorresponding 

years. 


Increase. Decrease. 1929-30. 1928-29. 


Customs 

136,152 

121,401 

14,751 

Excise 

119,900 

121,000 


Stamps and Estate Duties ... 
Land Tax and Mineral 

82,070 

103,260 


Rights Duty 

Postal Service 

850 

830 

20 

Telegraph Service 

Telephone Service 

1 69,600 

69,100 

400 

Property and Income Tax, 

108,472 

418,691 

16,171 

including Super-Tax 

364,067 

323,877 

40,190 

- 

772,639 

742,468 

65,361 


Excess Profits Duties, etc. ... \ o 

Corporation Profits Tax / 

Motor Vehicle Duties 27,480 

Crowu Lands 1 ,250 

Interest on Sundry Loans 13,810 

Misoelianeous — 

Ordinary receipts \ .,0 « 

Special receipts 1^9,913 

Appropriation from '^llating 
Belief Suspense Account ... 3,990 

Totals 861,482 


— 12,010 

55,361 61,639 


119,888 118,972 

127,600 134,000 

105,440 110,630 


68,100 65,300 

421,808 429,742 

293,816 293,770 

715,624 723,612 

*•*»» { 

26,802 26,357 

1,290 1,210 

82,639 28,111 

m Qct 18,143 

30,365 43 402 


814,970 836,435 


Net Dec. £6,278 
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Values {c.i.f.) of Imports* into the United Kingdom for the years 1930-31-32, 

(From the Monthly Trade Returns, December, 1932.) 


Year ended December 31, 

Increase (-f ) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1931. 

Increase (-f-) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1930. 

1030. 

1931. 

1932. 

£ 

£ 

£ 

£ 

£ 

■ 72,80.3, 8.31 

55,818,037 

58,01.5,6.56 

f 2,227,619 

- 14,768,175 

■ T), 71.5, 031 

6,379, (iSl 

6,540,219 

+ 1,160,618 

-h 795,216 

. lll,.52f;,075 

93,905,218 

81,385,317 

— 12,519,931 

— 30,110,768 

. 18,317,811 

16.011,66.3 

10,657,296 

-- 5,357,367 

— 7,660,615 

. 2.51,<W).3,.31() 

231.227,621 

207,890,186 

— 26,331,138 

- 43,107,324 

l."),71‘.»,S22 

11,376,456 

10,154,920 

— 1,221,530 

— 5,564,902 

. 17j, 116, 08.3 

1 16,721,6.59 

371,679,621 

— 42,0-l2,035 

— 100,136,459 

2H,12(» 

31,381 

26,609 

- 7.772 

- 2,-511 

.■»,268„317 

3,9i9,.570 

3,150,203 

— 469,367 

— 1,818,111 

5,161,.302 

2, 336, .590 

1,891,701 

— 441,889 

— 3,269,601 

^ 12,231,998 

7,229, .51.5 

6,(){>3,257 

— 1,136,2.58 

— 6,138,741 

. 12, 774, Ml 

29,ll0,.52t» 

2.5,601,9{I0 

— 3,538,5.39 

- 17,172,551 

44,989,719 

27,182,530 

.31,111,187 

+ 3,928,657 

— 13,878,562 

► 1.5,102,389 

.31,511,109 

.3.3,577,518 

— 966,861 

- 11, .524, 841 

1,. 51.5, .36.3 

1.238,714 

1,371.03.3 

r 135,319 

- 111,330 

9, .58 1,083 

7,035,971 

6,715,727 

— 290,217 

— 2,838,356 

► 33,658,481 

21,064,27.5 

22,569,853 

— 2,39.1,422 

— 11,088,631 

. 16,126,020 

11,696,212 

12,100,619 

1- 401,1.37 

- 4,02,5,371 

. 12,07.3,971 

9,976,961 

9,801,-5.35 

— 175,129 

— 2,272,1.36 

. 10,722,198 

1,196,158 

2,466,692 

— 2,029,766 

-- 8,256,806 

11,320,980 

9,212,089 

7, 1)51), 782 

— 1,,591,.307 

- 3,570,198 

.. 2.50,158,815 

173,038,210 

161,161,766 

~ 8,576,441 

— 85,997,049 

10,000 

18,181 

24,158 

+ 6,277 

+ 14,458 

[ 10,900,161 

9,603,200 

5,130,912 

— 4,472,258 

-- 5,769,612 

^ 23,298,891 

19,621,620 

8,66.5,211 

— 10,956,379 

— 14,63.3,663 

► 29,362,990 

21,408,132 

14,702,240 

- 6,705,892 

- 11,660,766 

► 7,702,204 

7,275.917 

4,508,825 

- 2,707,092 

~ 3,19.3,379 

1 7,026,676 

6,239,770 

2,736,492 

— 3,.503,278 

— 4,290,184 

• 17,920,478 

15,339,031 

10,329,091 

— 6,009,840 

— 7,590,787 

► 8,738,641 

7,633,142 

6,416,723 

- 2,087,419 

— 3,292,918 

: 9.735,603 

8,942,212 

1,801,777 

- 7,060,465 

— 7,843,726 

^ 11,266,774 

13,116,767 

2,363,180 

- 11,083,687 

- 11,903,694 

11,220,901 

8,392,892 

3,807,833 

- 4,685,060 

- 7,413,069 

[ 15,334,860 

11,942,791 

8,747,486 

— 6,196,308 

— 0,587,374 

■ 19,290,032 

19,838,807 

7,027,404 

— 12,811,403 

— 12,203,228 

^ 13, 571, .388 

13,841,670 

0, .578,483 

- 4,263,188 

- 3,992,906 

' 46,211,999 

29,415,121 

.31,0.50,129 

+ 1,636,008 

— 16,191,870 


r. Food, Drink and toracco— 

A. Grain and flour 

B. Feeding-stulTs for animals 

0. Meat 

D. Animals, living, for food .. 


(1. Tobacco 

Total, (/lass I 


MAINLY UNMANUKACTUIUSD— 
A. Goal 


and quarry products aiui 
the like 

0. Iron ore and scrap 

D. Non-ferrous metalliferous 

ores and scrap 

E. Wood and timber 

F. Raw cotton and cotton waste 
(i. Wool, raw and waste, and' 

woollen rags 

If. Silk, raw, knubs and noils . 

1. Other textile materials 

J. Oil seeds, nuts, oils, fats,' 

resins and gums ^ 


L. Paper- making materials .... 

M. Rubber 

N. Miscellaneous raw materials] 

and articles mainly un- 
manufactured J 


Total, Class II 


111. ARTiOLKS Wholly or Mainly 
MANUPACTURED— 

A. Coke and manufactured fuel 

B. Pottery, glass, abrasives, 



C. Iron and steel and manu- 

factures thereof 

D. Non-ferrous metals and 

manufactures thereof ... 

E. Cutlery, hardware, imple- 

ments and instnimcnts ... 


G. Machinery 

n. Manufactures of wood and 
timber 

I. Cotton yarns and manu- 

factures 

J. Woollen and worsted yams' 

and manufactures 

K. Silk Yarns and manufactures' 

L. Manufactures of other t 

materials 

M. Apparel 


colours ... 
Ills, fats ar 
factured 


* The value of the Imports represents the cost, insurance and freight; or, when goods are consigned for 
lale, tho latest sale yalue of such goods. 
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Imporlt and ^zportt. 


Values (e,i.f.) of Importa /or the years 1930-31-32 — Oonld, 

(From the Monthly Trade Betams, December, 1932.) 


nr. Articles Wholly or Mainly 

MANUPAOTURED—C'onid. 

P. Leather and manufactures'^ 

Q. Paper and cardboard 

R. Vehicles (including locomo- 'I 

tives, sMps and aircraft) / 

S. Rubber manufactures 

T. Misceilaneous articles, wholly "I 

or mainly manufactured / 

Total, Class m 

IV, AN1MAL.S, Not por Food 

V. Parcel Post 

Total 


Year ended December 81, 

Increase (+) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1931. 

Increase (+) 
or 

Decrease (—) 
in 1932 
as compared 
with 1930. 

1930. 

1931. 

1932. 

U 

15,255,871 

17,975,372 

6,827,794 

3,027,390 

28,809,145 

£ 

13,239,910 

16,431,232 

4,240,095 

3,429,850 

28,518,032 

£ 

7,671,170 

13,088,790 

3,119,176 

1,786,267 

15,997,363 

£ 

— 5,565,770 

— 3,342,442 

— 1,120,919 

— 1,643,693 

— 12,620,669 

£ 

— 7,581,704 

— 4,886,682 

— 3,708,618 

— 2,141,033 

— 12,811,782 

307,117,875 

261,718,136 

157,676,668 

-104,042,777 

— 119,742,217 

3,079,927 

3,329,0()0 

2,188,686 

— 1,140,314 

— 1,491,241 

7,3(ri,5f5l 

6,146,334 

1,126,991 

— 2,318,313 

— 3,175,670 

1,013,975,201 

86l,262,(>38 

703,132,725 

— 168,119,913 

—340,842,536 


Values (f.o.b.) of Exports* of Produce and Manufactures of the United Kingdom 
for the years 1930-31-32. 

(From the Monthly Trade Returns, December, 1932.) 



“Xoar ended December 31, 

Increase (-]-) 

Increase (+) 






or 


or 





Decrease (— ) 

Decrease (— ) 






in 1932 


in 1932 


1930. 

1031. 

1932. 

as comt)arcd 

as compared 





with 1931. 

with 1930. 

1. Food, Drink and Tobacco— 

£ 

£ 

£ 


£ 


£ 

A. Grain and flour 

1,256,047 

3,316,315 

3,315,609 



706 

— 

940,438 

R. Feeding-stuffs for animals ... 

2,171,957 

2,087,171 

1,578,221 

— 

508,953 

— 

593,736 

0. Meat 

1,487,813 

1,230,511 

1,060,028 

— 

170,483 

— 

427,785 

D. Animals, living, for food 

221,633 

171,989 

93,701 

— 

78,286 

— 

127,929 

E. and F. Other food and drink 

31,698,129 

23,499,086 

22,080,872 



1,419,114 

— 

9,517,567 

Q. Tobacco 

8,482,673 

6,218,377 

4,199,877 

— 

1,016,500 

— 

4,282,796 

Total, Class I 

48,218,662 

36,522,352 

32,328,311 

- 

3,194,041 


15,890,241 

II. Raw Materials and articles 








MAINLY UNMANUPAOTURED— 








A. Coal 

16,661,280 

31,653,774 

31,631,043 

— 

3,019,731 

— 

14,027,237 

B. Other non-metallic mining \ 








and quarry products and \ 

IIIpa I 

1,019,781 

1,082,616 

870,967 

— 

211,649 

•— 

778,814 

0. Iron ore and scrap 

568,200 

120,901 

259,906 

— 

100,998 

— 

308,294 

D. Non-ferrous metalliferous) 
ores and scrap j 

751,402 

457,813 

711,098 

+ 

283,266 

- 

10,304 

E. Wo^ and timber 

281,015 

2.30,024 

117,056 

— 

112,968 

— 

163,969 

P. Raw cotton and cotton waste 

600,209 

331,647 

496,130 


163,883 

— 


G. Wool, raw and waste, and) 
woollen rags j 

4,810,931 

3,270,996 

3,453,964 

+ 

182,968 

- 


F. Silk, raw, knobs and noils ... 

14,195 

11,963 

9,885 

— 

2,078 

.... 

4,310 

I. Other textile materials 

267,770 

201,336 

356,365 

+ 

155,030 

+ 

88,696 

J. Oil seeds, nuts, oils, fats,) 
resins and gums / 

3,618,620 

2,438,216 

1,852,199 

- 

686,017 



E. nides and skins, undressed .. 

1,438,012 

742,176 

514,530 


227,646 


923,512 

L. Paper-making materials 

1,048,109 

684,006 

756,667 

f 

71,661 

... 

292,642 

M. Rubber 

174,000 

104,920 

118,464 

+ 


— 

61,136 

N. Miscelltneoas raw materials) 








and articles mainly un* } 

2,870, .34 4 

2,109,076 

2,451,193 

+ 

42,117 

.. 

426,151 

manufactured j 








Total, Class II 

63,760,498 

47,039,396 

43,625,667 

B 


- 

20,1.34,831 


* The ralae of the Bzporte represente the cost and the chargee of deUreriog the goods on board the ihip, 
and Is known as the “ free on board yalne. 
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Imports and Exports. 


Values (/.o.b.) of Exports for the years 1930-31-32 — Contd. 


(From the Monthly Trade Hetnms, December, 1932.) 


III. ARTICLES Wholly or Mainly 

MANUPACTURED— 

A. Coke and manufactured fuel 

B, Pottery, glass, abrasives, 

&c 

0. Iron and steel and manu- 

factures thereof 

D. Non-ferrous metals and 

manufactures thereof 

E. Outlcry, hardware, imple- 

ments and instruments , 

F. Electrical goods and apparatusl 

(1. Machinery 

U. Manufactures of wood and\ 

timber 

1. Cotton yams and manu- 

factures 

J. Woollen and worsted yamsi 

and manufactures / 

K. Silk Yarns and manufactures 

L. Manufactures of other textile \ 

materials j 

M. Apparel 

N. Chemicals, drugs, dyes and 

colours 

O. Oils, fats and reslps, manu- 

factured 

P. Leather and manufactures 

thereof 

Q. Paper and cardboard 

R. Vehicles (including locomo- 

tives, ships and aircraft) 

S. Rubber manufactures 

T. Miscellaneous articles wholly 1 

or mainly manufactured ^ 

Total, Class III 

IV. Animals, Not for Food .... 


V. PARCEL POST . 

Total 



Year ended December 31, 

Increase (4-) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1931. 

Increase (4-) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1930. 

1930. 

1931. 

1932. 

£ 

£ 

£ 


£ 

£ 

3,5i7,8(K) 

2,960,319 

2,611,635 

— 

318,711 

— 906,165 

11,900,652 

8,107,168 

7,119,913 

- 

987,555 

— 4,180,739 

51,261,119 

30,375,155 

28,011,950 

- 

2,330,205 

— 23,216,169 

12,037,798 

6,911,301 

6,891,581 

- 

49,777 

— 5,110,214 

7,3.3i;,251 

5,333,526 

5, .35 1,953 

+ 

221,127 

— 1,781,301 

11.927,931 
K;, 97 1,006 

7,1.37,911 

33,011,6.39 

5,8 IS, .370 
29,528,768 

I 

1,589,571 

3,182,871 

— 6,079,564 

- 17.115,238 

2,215,109 

1,126,965 

1,193,022 

- 

233,913 

— 1,022,387 

87,586,591 

56,598,131 

62,845,351 

4- 

6.217,217 

— 21,741,210 

.36,962,726 

25.150,313 

21,004,111 

— 

1,116,202 

— 12,958,616 

1,555,561 

1,037,560 

1,023,867 

— 

13, (.93 

— 531,697 

19,557,521 

12,881,985 

13,151,958 

+ 

266,973 

— 405,663 

19,768,021 

1 1,(»I1,095 

11,829,755 

— 

2,184,310 

— 7,938,266 

21,958,176 

17,017,839 

17,377,524 

I 

359,685 

— 1,580,952 

7,159,809 

5,305,751 

5,158,811 

- 

146,910 

— 2,300,965 

5,261,906 

3,313,955 

2,965,186 

— 

318,769 

— 2,290,720 

8,468,315 

6,324,269 

6,309,19.3 

1' 

18 1,921 

-- 1,959,122 

50,992,306 

29,71.3,371 

20,713,7 lOf 

— 

8,969,025 

— 30,248,560 

2,829,632 

2,1.37,182 

1,912,966 

— 

194,216 

— 886,666 

30,410,040 

22,636,715 

20,925,992 

- 

1,710,723 

— 9,514,048 

110,011,779 

292,028,579 

275,6{)l,688t 

- 

16.426,891 

— 16*1,440,091 

1,502,029 

1.091,271 

618,387 

- 

47.3,887 

— 883,642 

17,232,558 

11,936,997 

12,963,732 

- 

1,973,265 

- 4,268,826 

570,755,410 

390,621,598 

365,137,7851 

- 

25,483,813 

— 206,017,631 


Values (f.o.h.*) q/* Exports of Imported Merchandise for the years 1930-31-32. 


(From the Monthly Trade Returns, December, 1932.) 


I. Food, Dbinic and Tobacco— 

A. Crain and flour 

Year ended December 31, 

Increase (+ ) 
or 

Decrease (— ) 
in 1932 
as compared 
with 1931. 

Increase (+) 
or 

Decrease (— ) 
m]032 
as compared 
with 1930. 

1930. 

1931. 

1932. 

£ 

1,722,496 

189,881 

3,202,045 

2,609 

17,099,623 

939,075 

£ 

1,021,0.32 

166,837 

2,628,946 

1,071 

15,718,76.3 

607,275 

£ 

1,210,495 

111,1.37 

1,177,980 

497 

11,733,025 

641,9(8) 

£ 

+ 495,443 

— 54,700 

- 1,150,%B 

- 674 

— 3,986,140 

f 34,626 

£ 

— 506,001 

— 78,744 

— 1,724,665 

2,112 

— 5,066,898 

— . 297,175 

B. Foeding-stuffs for animals ... 
0. Meat 

D. Animals, living, for food 

B and F. Other food and drink 
Q. Tobacco 

Total, Class I 

23,766,229 

20,142,046 

16,184,634 

- 1,961,311 

8,574,506 ♦ 



* The value of the Exports represents the cost and the oharges of delivering the goods on board the ship, sed 
b knovm as the '* free on board ** value, 

t Amended eggrcgatei. 
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1933 .] Imports and imports. 

Values (f.o.h.) of Expoeta of Imported Merotaandiee for the years 
1930-31-32— C'onfef. 

(From the Monthly Tnulo Beturus, December, 1032.) 



Year ended December 31, 

Increase (-f-) 

Increase (+) 






or 


or 





Decrease (— ) 

Decrease (— ) 


1930. 

1931. 

1932. 


In 1982 


in 1032 


as compared 
with 1981. 

as compared 
with 1930. 




II. Baw Materials and aruclks 

£ 

£ 

£ 


£ 


£ 

MAINLY UNMANUEACrURED— 








B, Other non-metallic mining \ 
and quarry products and ] 








308,624 

211,682 

1. 36,1 10 

— 

75,572 

— 

232,614 

the like 1 









5,117 

215,330 

1,750 

187,569 

97 

73,900 


1,663 

113,669 


6,020 

D. Non-ferrous metalliferous') 

— 

_ 

171,430 


460,093 

3,379,703 

288,58<> 

179,643 

1,587,900 


108,043 

396,930 


276,450 

1,791,803 

F. Baw cotton and cotton waste 

1,190,970 

+ 

— 

Q-. Wool, raw and waste, andl 

10,893,708 

11,070,660 

12,032,990 

1 

902,430 

— 


11. Silk, raw, knubs and noils ... 

16,729 

8,698 

17,822 

-f 

8,724 

+ 


I. Other textile materials 

781,327 

455,604 

179,816 


275,688 


601,611 

J. Oil seeds, nuts, oils, fats,) 

1,453,634 

896,979 

494,404 

— 

401,675 

— 

969,130 

K. Hides and skins, undressed ... 

9,802,799 

8,437,920 

6,808,588 

— 

1,629,332 

— 

3,054,211 

L. Paper-making materials 

20,819 

3,590,463 

64,784 

1,816,258 

63,647 

1,273,366 

— 

1,137 

542,892 


36,828 

2,323,087 

N. Miscellaneous raw materials \ 



and articles mainly uu- j 
manufactured ) 

1,283,119 

1,080,209 

763,969 


316,240 


619,160 

Tnt.fti niniW IT 

38,369,356 

26,710,369 

23,611,752 

— 2,098,617 

— 14,757,603 


III. Articles Wholly or Mainly 








Manufactured— 








A. Ooko and manufactured fuel ... 

81 

446 

352 

— 

94 

-H 

271 

B. Pottery, glass, abrasives, Ac. 

101,303 

116,0()2 

69,803 


66,869 



0. Iron and steel and raanu-) 
factures thereof i 

265,171 

169,709 

73,632 

— 

80,077 


191,639 

D. Non-ferrous metals and) 

manufactures thereof j 

2,796,380 

1,510,034 

1,312,012 

— 

198,022 

— 

1,483,368 

E. Cutlery, hardware, imple-) 
ments and instruments ... J 

1,310,139 

1,016,187 

674,173 

— 


— 


F. Electrical goods and apparatus 
O’. Machinery 

484,646 

1,656,616 

022,171 

215,376 

1,203,945 

470,929 

144,708 

910,218 

231,131 

— 

70,668 

293,727 

239,798 

- 


n. Manufactures of wood and) 
timber f 





I. Cotton yams and manu-) 
factures } 

645,083 

344,790 

224,206 


120,684 

_ 

321,477 

J. Woollen and worsted yams) 
and manufactures ) 

1,507,822 

1,025,910 

736,091 

— 

290,828 

— 

832,731 

K. Silk 'Tarns and manufactures 

1,100,064 

684,408 

886,970 



198,438 

- 


L. Manufactures of other textile ) 

TWftfArlftlif / 

2,207,385 

1,522,146 

910,092 

— 


— 

1,291,293 

M, Apparel 

1,276,488 

939,241 

1,186,200 

1,133,983 

422,669 

664,970 




863,019 

384,271 

N. Chemicals, drugs, dyes, and) 
colours i 




0, Oils, fats and resins, manu-') 
f antnred - 

2,823,733 

1,838,920 

1,740,967 

— 

07,953 


1,082,766 

F. Leather and manufactures) 
thereof ) 

1,901,986 

1,606,295 

1,016,161 

— 

490,134 

— 

888,825 

Q. Paper and cardboard 

269,041 

639,320 

192,544 

449,794 

106,467 

318,170 


87,077 

186,624 


163,674 

326,150 

B. Vehicles (including loco-) 
motives, ships and aircraft; / 

- 

— 

S. Bubber manufactures 

118,034 

100,606 

84,419 

— 

16,167 


33,586 

T. Miscellaneous articles wholly) 
or mainly manufKbtnred J 

3,487,611 

2,833,776 

1,897,460 


936,316 

- 


Total, Class III 

. 24,074,788 

17,410,668 

11,802,601 


— 12,272,132 


IV. AwitfAfa, Not wb Pood 

686,092 

603,667 

817,606 


386,961 


817,486 




Total 

. 86,886,409 

63,867,649 

60,918,693 


12,958,966 


85,921,810 
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[Part I, 


BANK OP ENGLAND. 
Pursuant to the Act 1th and Sth Victorkt cap, 32 (1844), 

(000*8 omitted.) 


1 

2 

3 

4 

5 

6 



I.S.SUE DEI'AIITMENT. 



Liabilities. 


Assets. j 


Dates. 





Notes 

(Wednesdays.) 

Govt. Debt 
(£11,016) 

Other 

Gold Coin 

Silver 



and Govt. 

Securities. 


Coin. 



Securities. 




£ 


£ 

C 

£ 

£ 

.395,750 

.Tun. 6 

253,982 

17,167 

120,750 

3,8.") 1 

.396,702 

„ 13 

251,112 

17,039 

120,762 

3,849 

395,703 

„ 20 

254,469 

16,1.8.3 

120,763 

3.848 

396,763 

„ 27 

266,167 

1 4,982 

120,763 

3,861 

39.5,765 

Feb. 3 

257,699 

13, .54 7 

120,76.") 

3,851 

395,765 

„ 10 

260,090 

ll,or.7 

120,76.') 

3,8.53 

396,706 

„ 17 

262,309 

8,843 

120,766 

3,818 

395,773 

„ 21 

264,588 

6,563 

120,773 

3,849 

396,801 

AI.ar. 2 

258,519 

12,623 

120,801 

3,828 

.396,802 

„ 9 

260,038 

11,168 

120,802 

3,791 

396,806 

„ 16 

267,968 

13,321 

120,806 

3,801 

396,807 

„ 23 

2.52,810 

18, .380 

120,807 

3,810 

395,807 

„ 30 

261,879 

19,315 

120,807 

3,806 

395,807 

Apr. 6 

21.5,402 

25,797 

120,807 

3,801 

395,808 

„ 13 

234,309 

36,891 

120,808 

3,780 

396,816 

„ 20 

219,696 

51,487 

120,816 

3,817 

395,816 

„ 27 

221,002 

50,196 

120,816 

3,802 

396,810 

May 4 

2 18, .560 

62,629 

120,816 

3,811 

396,816 

„ 11 

206,52.5 

64,664 

120,816 

3,811 

397,830 

„ 18 

209,093 

61,187 

122,830 

3,820 

400,032 

„ 26 

212,031 

69,155 

125,032 

3,814 

403,617 

June 1 

203,137 

68,052 

128,617 

3,811 

406,721 

„ 8 

208,099 

63,088 

131,721 

3,813 

409,480 

M L5 

210,518 

60,6(58 

134,480 

3,811 

410,721 

„ 22 

216,680 

5.5,507 

1.3.6,721 

3,813 

411,143 

„ -’y 

220,547 

60,639 

1.36,113 

3,814 

411,144 

July 6 

252,642 

18,645 

136,114 

3,813 

411,396 

„ 13 

262.387 

18,801 

136,396 

3,812 

411,684 

„ 20 

252,276 

18,909 

136,.584 

3,816 

412,726 

27 

262,394 

18,799 

137,726 

3,807 

413,663 

Aug. 3 

249,228 

21,946 

138,663 

3,826 

413,563 

„ 10 

248,953 

22,228 

138, {>63 

3,819 

413,728 

„ 17 

248,960 

22,223 

138,728 

3,817 

413,728 

„ 24 

248,787 

22,392 

138,728 

3,821 

413,900 

n 31 

248,892 

22,294 

138,906 

3,814 

414,031 

Sept. 7 

269,979 

11,210 

139,031 

3,811 

414,292 

1 „ 14 

261,588 

9,597 

139,292 

3,815 

414,421 

„ 21 

261,650 

9,688 

139,421 

3,812 

414,421 

M 28 

261,604 

9,683 

139,421 

8,813 

414,422 

Oct. 6 

260,050 

11,129 

139,422 

3,821 

414,422 

„ 12 

260,014 

11,169 

139,122 

8,817 

414,422 

„ 19 

258,432 

12,757 

139,422 

3,811 

414,422 

„ 26 

259,085 

12,096 

139,422 

3,819 

414,422 

Nov. 2 

259,190 

12,002 

139,422 

3,808 

414,422 

» a 

259,156 

12,031 

139,422 

3,813 

414,422 

„ 16 

266,092 

6,094 

139,422 

3,814 

414,422 

„ 23 

265,006 

6,182 

139,422 

8,813 

414,422 

.. SO 

264,649 

6,634 

139,422 

3,817 

414,422 

Dec 7 

264,529 

6,667 

139,422 

3,814 

414,422 

„ 14 

266,062 

6,130 

139,422 

3,818 

384,788 

» 21 

266,136 

6,063 

119,788 

3,811 

894,788 

» 28 

266,227 

6,068 

119,788 

8,716 


7 

8 

COLLATEllAL COLUMNS. 

Notes in 
Hands of 
Public 
(col. 1 less 
Notes In 
lleserve, 
col. 17). 

Minimum 

Discount 

li.atc. 

£ 

362,859 

.154.744 

347,879 

345,869 

Per cent. 
0 

347,666 

346,519 

344,882 

346,405 

*') 

351,786 

354,475 

353,714 

358,836 

360,529 

4 

H 

359,791 

356,753 

354.271 

354,815 

3 

356,580 

358,314 

358,440 

354)221 

2J 

355,414 

357,238 

357,426 

358,548 

363,083 


366,679 

366,271 

365,759 

369,286 

2 

374,728 

370,819 

365,957 

363,881 

365,287 


365,122 

362,285 

359,266 

359,784 


362,522 

361,414 

359,218 

358,430 


361,472 

361,210 

359,397 

357,847 

358,843 


365,662 

372,256 

370,098 

371,193 
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WEEKLY RETURN. 

for Wednesday in each Week, during the Year 1932. 

(OOO’g omitted.) 


0 

10 

11 

12 

13 

11 

16 

16 

17 

18 




Banking Depautment. 






Liabilities. 




Assets. 







DATES. 





Totals of 










Liabilities 

Capital 




(Wednes- 

0 vt 

Dis- 


Reserve 

and 

(£14,5 M) 

Public 

Hanker’s 

Other 

days.) 


counts 


(Notes 

Assets. 

and 

Deposits. 

Deposits. 

Deposits. 


tii^” 

and Ad- 

^tics^^ 

and 


Host. 





—UIA. 

vances. 


Coin). 


£ 

£ 

£ 

£ 


£ 

£ 

£ 

£ 

£ 

18,0.15 

15,681 

81,821 

.18,503 

.Jan. 0 

01,891 

19.899 

31,789 

33,466 

154,045 

18,0f.4 

22,361 

08,702 

37,912 

„ 13 

5.1,501 

15,846 

36,046 

11,587 

147,040 

18,086 

20,813 

77,482 

38,111 

„ 20 

52,131 

14,031 

39,920 

48,443 

154,621 

18,101 

15,321 

71, .104 

38,208 

„ 27 

45,311 

12,947 

37,196 

50,481 

145,935 

18,128 

14,802 

77,.120 

32,815 

Feb. 3 

40,701 

13,031 

40,120 

49,647 

143,102 

18,159 

16,435 

00,998 

.12,728 

„ 10 

31,626 

13,008 

36,910 

19,775 

134,319 

18,191 

15,359 

70,l!i0 

31,989 

„ 17 

33,490 

11,945 

39,124 

51,135 

136,000 

18,185 

14,125 

07,921 

32,198 

„ 21 

33,670 

11,403 

37,321 

49,913 

132,433 

18,226 

7,023 

80,18,1 

33,170 

Mar. 2 

47,236 

11,367 

35,948 

44,(}(}7 

139,208 

18,242 

7,836 

9.1,505 

.13,182 

„ 9 

54.371 

11,545 

44,930 

41,981 

152,827 

18,253 

9,477 

71,051 

32.133 

„ 10 

40,296 

11,379 

38,797 

42,747 

133,219 

18,218 

10,439 

7.1,4 19 

32,970 

„ 23 

37,010 

11,273 

48,644 

.17,674 

135,107 

18,231 

27,231 

51,500 

.11,381 

„ 30 

35,090 

11,725 

51,087 

35,903 

134,111 

17,G51 

9,993 

79,612 

33,011 

Apr. 0 

61,111 

12,104 

40,910 

36,646 

140,831 

17,(152 

12,259 

78,417 

32,821 

» 13 

66,380 

11,208 

34,834 

.19,695 

141,183 

17,(5(10 

9,149 

72,840 

3 1,586 

„ 20 

57,(500 

11,198 

23,283 

42,158 

134,245 

17,710 

23,351 

68,284 

35,283 

„ 27 

02,021 

11,535 

I6,8i8 

43,002 

134,636 

17,711 

10,297 

76,000 

30,070 

May i 

09,070 

11,585 

19,228 

39,880 

139,769 

17,7(52 

13,719 

78,029 

33,180 

„ 11 

72,130 

12,090 

20,288 

38,171 

142,691 

17,707 

21,427 

71,002 

32,018 

„ 

72,916 

11,089 

21,698 

40,083 

146,415 

17,775 

23,606 

77,511 

32,949 

*'6 

(59,375 

12,172 

23,788 

40,540 

151,875 

17,784 

18,553 

89,950 

34,1.50 

.June 1 

73,911 

12,482 

25,120 

18,928 

160,444 

17,810 

25,577 

85,8 10 

33,472 

„ 8 

71,200 

12.011 

25, (^22 

50,223 

162,715 

17,808 

20,568 

87,510 

33,987 

,. 16 

68,776 

12,091 

25, 7n 

62,791 

159,971 

17,000 

35,577 

7.1,050 

33,U0 


06,046 

14,112 

26,565 

52,928 

160,280 

17,090 

17,983 

80,505 

31,730 

„ 29 

67,170 

14,889 

26,352 

18,870 

157,281 

18,039 

20,947 

80,923 

31,211 

July 0 

67,627 

14,991 

26,247 

46,280 

154,151 

18,002 

17,047 

82,7.69 

33,607 

„ 13 

65,786 

14,771 

24,948 

45,933 

151,438 

18,070 

13,379 

88,024 

33,728 

„ 20 

66,231 

14,307 

26,008 

46,664 

153,210 

18,116 

11,243 

88,180 

34,601 

„ 27 

08,771 

16,280 

23,767 

44,291 

152,109 

18,136 

11,491 

84,962 

.10,300 

Aug. 3 

75,979 

14,314 

20,917 

1 39,672 

150,882 

18,1.58 

10,668 

86,322 

34,579 

„ 10 

70,554 

15,230 

19,338 

43,600 

148,728 

18,176 

9,806 

89,755 

34,461 

„ 17 

70,104 

14,685 

18,709 

48,044 

152,202 

18,189 

22,203 

79,947 

31,429 

„ 24 

71,279 

13,206 

19,510 

50,714 

154,769 

18,227 

20,727 

79,649 

35,400 

„ 31 

73,149 

12,159 

19,083 

49,519 

153,910 

18,230 

7,618 

91,507 

33,297 

Sept. 7 

09,9.13 

12,274 

18,61 r 

49,836 

150,653 

18,236 

12,933 

89,827 

.13,157 

„ 14 

70,80.1 

12,062 

18,301 1 

52,937 

154,153 

18,234 

23,915 

82,687 

32,901 

„ 21 

70,998 

12 ,(M)6 

18,527 

60,110 

157,641 

18,230 

23,418 

80,027 

33,397 

„ 28 j 

09,918 

12,069 

18,073 

55,618 

155,673 

17,037 

11,689 

85,690 

34,033 

Oct. 6 

67,708 

11,676 

17,387 

62,879 

149,650 

17,064 

15,033 

83,534 

35,230 

„ 12 

08,108 

11,64 4 

17,725 

53,981 

151,458 

l/,664 

30,751 

71,934 

33,741 

„ 19 

06,238 

11,607 

20,048 

50,198 

154,091 

17,680 

25,426 

77,336 

33,588 

„ 26 

66,998 

11,697 

18,434 

67,010 

154,039 

17,702 

7,018 

1o¥,672 

34,898 

Nov. 2 

78,813 

11,954 

17,536 

53,988 

162,291 

17,728 

20,428 

79,868 

33,857 

» 9 

68,063 

11,799 

17,787 

54,233 

131,872 

17,746 

20,447 

82,600 

33,198 

„ 16 

68,563 

11,795 

17,478 

56,056 

153,891 

17,781 

26,531 

78,082 

33,742 

„ 23 

68,582 

11,958 1 

18,021 

67,578 

136,139 

17,848 

10,147 

90,532 

37,064 

„ 30 

68,872 

11,867 

18,274 

66,576 

155,588 

17,873 

8,522 

104,252 

34,454 

Dec. 7 

86,844 

11,807 

17,725 

49,727 

165,103 

17,886 

8,537 

86,291 

34,368 

„ 14 

74,249 

11,740 

18,048 

43,049 

147,086 

17,900 

7,826 

98,898 

33,989 

« 21 

99,677 

11,833 

21,574 

26,630 

138,614 

17,988 

8,865 

102,410 

38,760 

,» 28 

102,372 

18,609 

17,738 

24,401 

163,030 
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FOREIGN EXCHANGES.— Qito/oitons as under, London on Paris, 
Berlin and Calcutta; New York and Hong Kong on London, 1932. 


! 

Datr 

(Wedaeadays.) 

1 

Loudon 

on 

Paris. 

Gables 

(middle 

rate). 

2 

London 

on 

Berlin. 

Cables 

(middle 

rate). 

3 

London 

on 

Calcutta. 

Demand 

(middle 

rate). 

4 

New 
York on 
London. 

Gables 

(closing 

rate). 

■ 

6 

7 

Price per Ounce. 

Gold Bars 
(dne). 

Silver 

Standard 

Bars 

(cash). 

1932. 

/. c. 

Ueich’ 

marks. 

5. d 

$ c. 

mm 

s. d. 

8. d. 

Jan. 

0 

85-(>5g 

14-17 

1-0A 

3-35i 

l-5ii 

122-9 

1-8A 

» 

20 

88-90| 

14-081 

1-6| 

3-45 

l-6i 

120-0 

1-648 

Feb. 

3 

87-905 

14-60 

1-6J 

3-44i 

l-<ii 

119-6 

1-74 

ff 

17 

87-601 

14-62i 


3-44u| 

1*5} 

120-1 

1-7A 

Mar. 

2 

884(iJ 

14-641 

Bn 

3-48| 

1*6} 

118-10 

l*7i 

ft 

10 

94031 

15-24 


3-62f 

1-48 

114-0 

1-6} 

tt 

30 

95-001 

15-66i 

■■ 

3-7711 

1-.32 

110-5 

l-6i 

Apr. 

13 

95-9()5 

15-93} 


3-78 

1-3, V 

109-5 

1-48 

ft 

27 

92-87i 

16-40 

1-0 

3-664 

1-38 

113-6 

1-6A 

May 

11 

93-09f 

15-38J 

1-0 

3-674 

1-3A 

112-11 

1-5 .V 

tt 

25 

93-40| 

16-68| 

1-5J-5 

3-694 

1-3* 

112-8 

l-4j8 

June 

8 

93-9| 

BISS 

1-51 J 

3-67j 

1-34 

113-0 

1*5 

If 

22 

92-15f 


1-6} ; 

3-624 

¥ 

114-0 

1-448 

July 

6 

90-634 

15-04 

1-6A 

3-67 

1-32 

116-0 

l-4,\ 

i> 


91-03J 

14-99 

1-6.A 

3-662 

1-3* 

116-7 

1-44 

Aug. 

3 

89-651 

14-76} 

1-6* 

3-614 

1-38 

117-2 

LSA 

If 

17 

88-59 

14-59 

1-6, 

3-472 

1-4* 

118-7 


If 

31 

88-531 

14-58 

1-64 

3-47 

1-48 

118-10 


Sept. 

14 

88-90t 

14-64 

l-0«\ 

3-4742 

1-4A 

118-3 

1-548 

If 

28 

88-09} 

14-49} 

1*0* 

3-46 

1-4* 

119-5 

1-62 






(llthl 




Oct. 

12 

87-78} 

14-49 

10/4 

3-444 

1-4A 

119-9 

1-62 

If 

26 

84-25 

13*93 

1-6A 

3-272 

1-4H 

124-3 

1-52 

Nov. 

9 

84-26* 

13-93} 

1-6, \ 

3-292 

l-4f 

124-8} 

1-64 

If 

23 

83-63} 

13-76 


3-2612 

1-4A 

125-10} 

i-ej 

Deo. 

7 

82-69} 

13-66 

1‘®A 

3-244 

1-4A 

128-1 

1-62 

If 

21 

86-57 

13-99 

1-6A 

3-34 

1-3A 

123-6 

• L448 
















Vol. XCVI.] 


[Part 11. 


JOURNAL 

OF THE ROYAL STATISTICAL SOCIETY 

PART 11, 1933. 
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By H. Leak and T. Friday. 

[Read before the Royal Statistical Society, January 17th, 1933, Professor 
Major Greenwood, F.R.S., Vice-President, in the Chair.] 

The subject of migration statistics is one on which no paper has been 
read before the Society during this century, and there has been no 
official publication surveying the post-war data. For some forty 
years before the war, the Board of Trade issued annually a report on 
emigration, but the last issue of such a report related to the year 
1913 (Cmd. 295 of 1914), and for subsequent years we have to rely 
on the particulars published each quarter in the Board of Trade 
Journal, 

This paper falls naturally into four divisions. The first part is 
concerned with the material available, including the relation of post- 
war to pre-war data, a comparison between the migration figures 
based on the Board of Trade returns and the inter-censal changes 
recorded by the Census of Population, and a short historical survey. 
The second deals with factors affecting post-war migration, of which 
the chief are social insurance, national assistance to emigrants and 
the United States quota system. The third part relates to the main 
features of post-war migration, particularly in regard to the inter- 
censal period 1921-31. This part compares pre-war and post-war 
migration and includes particulars of the sex, ages and occupations 
of British migrants to countries out of Europe, and an analysis of 
British emigration which has not previously been made, viz. a 
comparison of the extent of pre-war and post-war migration by 
families. The fourth part deals With the passenger movement to 
all countries and includes information relating to the number of 
passengers travelling for business or pleasure, the movement of 
aliens to and from this country and the class of travel. The paper 
concludes with a general summary. 
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I. The Collection of Passenger Statistics. 

The first General Eeport of the Colonial Land and Emigration 
Commissioners was published in 1840, and statistics in respect of 
emigration were included in their second and subsequent Annual 
Reports (for the years 1841 to 1872), which dealt mainly with the 
administration of the Passengers Acts for the settlement of British 
emigrants in the various British Dominions and Colonies overseas. 
By the Merchant Shipping Act of 1872, all powers and duties con- 
ferred and imposed on the Emigration Commissioners by the 
Passengers Acts of 1855 and 1863 were, from the 1st January, 1873, 
transferred to the Board of Trade, and the information available in 
respect of passenger movement back to 1815 was incorporated in 
that Department’s report on “ Emigration from the United King- 
dom, 1873.” Prom that date annual reports were made by the 
Board up to and including 1913. The primary object of the 
Passengers Acts above referred to was not to furnish statistics of 
migration, but to regulate ships engaged in carrying certain classes 
of passengers to, but not from, places out of Europe. Under these 
Acts the masters of such ships were required to deposit lists of their 
passengers in a prescribed form with the Officers of Customs before 
demanding a clearance, and from such lists the tables of ‘‘ emigra- 
tion ” were prepared. Properly speaking they were lists of passen- 
gers leaving the United Kingdom in certain vessels for places out 
of Europe. There was no record of migration to European countries 
and the records did not necessarily cover all vessels proceeding to 
places out of Europe, the masters of ships carrying cabin passengers 
only not being under a statutory obligation to furnish such lists, 
though most did so. 

As regards the records of immigration,” they were most 
imperfect before 1870, and hardly existent before 1860. From 
1870 onwards, however, the captain of every ship bringing steerage 
passengers to the United Kingdom from places out of Europe had 
to deliver a list at the port of arrival, and from these lists tables of 
‘‘ immigration ” were compiled. It may be added that although, 
for vessels arriving in this country from places out of Europe, 
masters of such ships were not by law required to furnish information 
relating to passengers other than those in the steerage, as a matter 
of fact they did generally supply information as regards cabin 
passengers also. 

The separation of passengers of British nationality from other 
passengers was not made in the returns until 1853 for outward 
passengers and not until 1876 for inward passengers, and the lack 
of this information makes it impossible to estimate with any accuracy 
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the net loss of British subjects by migration for any year earlier than 
1876. 

From 1st April, 1912, a revised form of passenger list came into 
use, in which, in place of the statement of the nationality of British 
passengers as English, Welsh, Scottish, Irish or British Colonial, 
there were required particulars of the countries of last and of intended 
future permanent residence — residence for a year or more being 
treated as permanent residence for the purpose of this classification. 
From the particulars thus made available, it was for the first time 
possible to separate emigrants from, and immigrants to, the United 
Kingdom from other passengers to and from countries out of Europe. 
Passengers recorded as altering their country of permanent residence 
from or to the United Kingdom have been classed as ‘‘ emigrants 
or as ‘‘ immigrants ” respectively. The regulations have now been 
amended to provide specially for vessels engaged in pleasure cruises. 
A copy of an outward passenger list is shown in Appendix V. 


Relation of 'pre-war to post-war Statistics, 

Prior to 1st April, 1912, when the basis of the statistics was 
changed, the best available estimate of net emigration was afforded 
by the excess of passengers of British nationality recorded as leaving 
this country for overseas destinations over the number arriving 
from overseas countries. Similar figures are available for the period 
after the war and are given in the following table with figures 


Table I. 



Balance Outward 

To all Countries outside Europe 

To United States. 

British 

Passengers. 

British 

Migrants. 

British 

Passengers. 

British 

Migrants. 

1913 ... 


241,997 

303,686 

62,166 

78,072 

1919 ... 


27,002 

63,912 

6,971* 

3,296 

1920 ... 


172,747 

199,047 

49,783 

60,067 

1921 ... 


118,938 

128,110 

33,766 

42,468 

1922 ... 


99,882 

106,070 

27,689 

37,291 

1923 ... 


197,817 

208,696 

78,088 

96,213 

1924 ... 


98,584 

107,822 

10,646 

16,964 

1926 ... 


106,893 

112,288 

37,718 

46,660 

1926 ... 


142,648 

143,776 

40.634 

47,605 

1927 ... 


120,949 

123,024 

36,299 

41,638 

1928 ... 


98,193 

100,267 

30,149 

36,936 

1929 ... 

... 

103,707 

106,183 

34,261 

41,536 

1930 ... 


31,902 

39,380 

23,448 

32,017 

1931 ... 


38,885* 

39,069* 

16,354* 

10,399* 

1932 ... 

... 

56,282* 

54,252* 

23,899* 

16,310* 


♦ Inward balance. 
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showing the excess of British emigrants over immigrants. In this 
table the figures are inclusive of the movement from and to the 
Irish Free State, both as regards sailings and arrivals at Southern 
Irish ports and at ports in the United Kingdom. 

The divergence between the balance outward of British passengers 
and British migrants in the early years after the new method of 
recording migration was introduced suggests that the early records 
are somewhat defective, but there is now a considerable degree of 
consistency between the two sets of figures. The figures for the 
years immediately after the war are affected by the return to their 
homes overseas of many persons who had come to this country 
during the war, and for the latest years (except 1930) the net migra- 
tion as recorded has exceeded the net outward movement of British 
passengers by less than 5 per cent. It would appear, therefore, that 
the pre-war records of net passenger movement can be regarded as 
giving in the aggregate a reasonably accurate picture of migration. 
This is not necessarily true of the movement to individual countries, 
since, in the passenger movement record, countries to or from which 
passengers travel are determined solely by the countries in which 
they landed or embarked, while in the migration record the country 
of ultimate destination or origin, so far as known, is shown. This 
divergence is most marked in the movement to the United States, 
and it will be seen from the above table that the excess outward of 
British passengers to the United States has consivstently been less 
than the net migration to that country. For this, two probable 
reasons may be advanced : — (1) that more passengers travelling for 
business or pleasure from the United States arrive in this country via 
the Continent than return via the Continent, and (2) that, of the 
visitors to this country from the United States who have a per- 
manent residence there while retaining their status as British subjects, 
a substantial number are recorded when returning to their homes as 
changing their permanent residence and thus swell the figures of 
emigration to that country. 

Relation of Migration Statistics to Inter-censal Changes 
in Population, 

An attempt may be made to measure the accuracy of the Board 
of Trade returns for the past sixty years by comparing the ostimates 
based upon them with the results shown by the Census Eeports. 
According to the Reports of the Registrar-General for England and 
Wales and for Scotland, and to the Statistics of Population for the 
Irish Free State and Northern Ireland, the movements in the United 
Kingdom in the last six decades were as shown in the following 
table; the Board of Trade Passenger Return figures shown in 
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Column (4) represent the outward balance of British subjects to non- 
European countries in the five decades 1871-81 to 1911-21 and the 
outward balance of all nationalities to all places in the decennium 
1921-31. 


Table II. 



Annual Av<Tago. 

Natural 

Inoroaw. 

Inter-censal 

Increase. 

Outward 
Balance of 
Migration. 

Outward Balance of 
Brltlah Subjects. 
(Board of Trade 
Retunis.) 


(1) 

(2) 

(3) 

(4) 

1871-1881 

432,000 

340,000 

92,000 

(c) 103,000 

1881-1891 

440,000 

285,000 

155,000 

166,000 

1891-1901 

430,000 

373,000 

57,000 

68,000 

1901-1911 

484,000 

376,000 

108,000 

(d) 100,000 

1911-1921 

360,000 

183,000 

{h) 107,000 

80,000 

1921-1931 

(a) 

(a) 

67,000 

(d) 69,000 


(а) The Census of the Irish Free State and of Northern Ireland was taken in 

1926 ; the figures for Ireland for the inter-censal period are estimated. 

(б) Allowance has been made for war deaths abroad. 

(c) Partly estimated. 

(d) Allowance has been made for the reduction in strength of Army Establish- 

ments abroad. 


When it is remembered that the Board of Trade Keturns for 
periods prior to 1921-31 are lacking in statutory information respect- 
ing the net movement of British subjects and aliens to and from the 
Continent of Europe, the outward balances as estimated from the 
Board of Trade and from the Census figures are not widely at variance 
for the decades shown in the table except for the decennium 1901-11. 
As regards that period it would appear probable from the voluntary 
information available that there was an excess inward of aliens from 
the Continent of Europe to this country, but the extent of this influx 
cannot be measured with any degree of accuracy. It is also probable 
that the distinction of British from other nationalities in the passenger 
lists was noticeably imperfect in the first half of the decade and that 
the inward lists of passengers during that period may have been 
incomplete as regards cabin passengers. 

Historical Survey, 

With the,j^dvent of the ocean-going steamship in the middle of 
the nineteenth century, the number of persons travelling to places 
outside Europe for business or pleasure increased so greatly as to 
render the only statistics available regarding passenger movement of 
little value for the purpose of measuring the volume of migration, 
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but before that time the outward movement of passengers was 
probably not widely divergent from the outward movement of 
emigrants. The records as already mentioned start with the year 
1815, and for about 20 years after that date the movement of out- 
ward passengers was almost entirely confined to the North American 
continent, the number of migrants to our North American Colonies 
being, in general, greater than that to the United States ; it was not 
till seventy years later that the net migrp,tion to British North 
America was again appreciably in excess of that to the United States. 
The number of outward passengers to the United States increased 
enormously after 1845, and two years later there was an isolated 
year with an abnormal number of passengers to British North 
America, 109,680 as compared with 43,439 the previous year and 
31,065 the subsequent year. This very large movement was due to 
the famine arising from the failure of the potato crop in Ireland in 
1846, and it is recorded that owing to fever and other causes one- 
sixth of those who emigrated to the North American Colonies in 
1847 died. 

The net migration of British passengers to destinations outside 
Europe is illustrated in the accompanying chart, which shows 
separately the movement to British North America, the United 
States, and Australia and New Zealand. The figures on which the 
chart is based are summarized for five-yearly periods in Appendix II. 

The chart starts with the year 1876, when migration from this 
country was at a very low ebb, the total outward movement of 
passengers in that year being only about half the average for the 
preceding seven years. About three-quarters of the migration was 
to Australia and Now Zealand in both 1876 and 1877, the migration 
to North America being negligible, but for the next twenty-five 
years the total movement was dominated by the migration to the 
United States. In the pre-war period there are three very marked 
dips in the curve showing the total movement in 1884-5, 1894, and 
1908 ; each of these was related to a financial crisis in the United 
States, and it may be noted that in this country there was a reduction, 
in each year mentioned, of some 7 or 8 per cent, in wholesale prices as 
recorded by the Sauerbeck index, and a fall in the bank rate. In 1889 
and 1890, on the other hand, when migration to the United States 
was also decreasing rapidly, prices were steady and the bank rate was 
rising consequent upon excessive investment in the Argentine and 
South Africa. The general movement is characterized by* a rapid 
increase from 1877 to 1883, which may be traced to depression in this 
country resulting largely from competition by Germany and the 
United States. Small wonder that persons here thought it a good 
thing at that time to try to better themselves in a country so pros- 
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perous a 3 the United States. There was also at this time a relatively 
large migration to Australasia, this movement being very largely 
migration assisted by the Australasian Governments at a time of 
rapid development of Australia and New Zealand. With the sub- 
sequent withdrawal of such assistance migration to Australasia 
declined rapidly and, notwithstanding the opening up of the gold- 
fields in Western Australia, the net migration during the 'nineties 
averaged no more than 4,000 per annum. It was not till well on in 
the first decade of the present century that there was again any 
considerable movement to Australia and New Zealand ; in 1912 the 
record net outward movement of 80,000 persons was recorded. The 
net movement to the United States, and the total net outward move- 
ment with it, fell almost without a break from 1887 till 1894, and 
during the years of depression in this country and elsewhere which 
followed the financial crisis already alluded to, migration remained at 
a low ebb. After the conclusion of the South African war in 1901 
there was a rapid increase in migration, in this case largely to Canada, 
leading to a peak of over 260,000 in both 1911 and 1912. It may be 
noted that while the large outward movement in the 'eighties was 
probably due in the main to emigrants (largely Irish) fleeing from 
distress or being urged on by the fear of distress, the movement in the 
twelve years before the war was due, to a much greater extent, to the 
prospect of getting on more rapidly elsewhere, and the increasing 
outward movement was entirely from Great Britain. These were also 
years during which, on the whole, the trade of this country was 
improving. 

The conditions of post-war migration are essentially different from 
those of any earlier period, the economic factors which played so 
large a part in the movements during the preceding century are no 
longer allowed free play, and we have brought into being a new and 
powerful economic factor in the shape of social insurance. 


II. Factors affecting Post-War Migration. 

Effect on Migration of Schemes of Social Insurance, 

In November, 1925, an Inter-Departmental Committee was 
appointed to consider “ how far the existing provision for Old Age 
Pensions and for National Health and Unemployment Insurance 
tends to discourage migration from this country with a view to settle- 
ment in the Empire Overseas, and how far any such tendency will be 
accentuated by the Widows’, Orphans’ and Old Age Contributory 
Pensions Act ; and in what manner any adverse effect resulting from 
such legislation can best be counteracted.” 
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The Committee issued their report (Cmd. No. 2608) in February, 
1926. The summary of their Conclusions and Recommendations 
states (pages 25 and 26 of the Report) : 

“ The two chief causes which tend, at the present time, to dis- 
courage migration are (1) bad trade conditions and (2) the restrictions 
which the Dominion Authorities find it necessary to place on the grant 
of assisted passages. The cumulative effect of the various schemes of 
social insurance is believed to be a subsidiary one. These schemes 
have an effect in discouraging migration, both directly as a result of 
the sense of security they induce, and indirectly in that they raise 
the standards of living in this country, and so counteract to an 
appreciable extent the attraction of the life of independence offered 
in the Dominions. When openings in the Dominions are more varied 
and attractive, as they should become with improving trade con- 
ditions, if bolder and more comprehensive schemes of development 
and settlement could be undertaken, and if it were possible to modify 
the restrictions on assisted migration, and in particular to facilitate 
the migration of families and of women, social insurance legislation 
would have comparatively little effect in discouraging migration.’’ 
The recommendations were : 

(a) Standardization of schemes of social insurance through- 
out the Empire should be considered by the next Imperial 
Conference, (b) Unemployment Insurance : — The attention of 
the Committee on the Administration of the Unemployment 
Insurance Acts be drawn to the attitude towards migration of 
persons approaching eighteen and for a few years thereafter, 
(c) Contributory Pensions : — ^All persons in receipt of pensions 
under contributory pension schemes should, on proceeding over- 
seas as migrants, be credited with a years’ pension in lieu of the 
pension which they will surrender on migration, (d) National 
Health Insurance : — The cost of the medical examination of 
persons insured under the National Health Insurance Act who 
make application for assisted passages should be provided from 
National Health Insurance Funds, (e) Publicity should be given 
to such social insurance schemes as exist in the Dominions. 
(/) Training : — That extended facilities should be provided for 
training juveniles in the elements of rural occupations. 

Definite ^tion has so far been taken only in respect of recom- 
mendation (c), but in regard to (d), following a recommendation 
of the Oversea Settlement Sub-Committee of the Imperial 
Conference adopted in 1927, the Canadian authorities decided 
to carry out the experiment of establishing in this country a 



192 


Leak and Friday — Migration from [Part II, 


medical service by which prospective settlers were to be medically 
examined by Canadian doctors free of charge. As regards (c), the 
Contributory Pensions Act was amended, and since the beginning 
of 1930 persons intending to proceed overseas who were already in 
receipt of a pension under the Act could apply for the payment of 
their pension after arrival overseas. Persons who had been insured 
under the Act for two years or more could also, if they so desired, 
keep up their insurance so long as they remained in any part of the 
British Empire by becoming voluntary contributors under the Act. 
This amendment should assist, when times become more normal, 
towards removing any deterrent effect that the previous Act may 
have had on migration. 

The Inter-Departmental Committee considered that the effect of 
these social schemes on migration was only subsidiary, but in our 
opinion it has been a relatively important factor tending to lead 
people to prefer the security at home to the uncertainty abroad, 
and the psychological effect of the social legislation in this country 
should not be under-estimated. 

Assisted Migration, 

The Committee of the Emigrants’ Information Office tendered 
their resignation in December, 1918, and what is now known as the 
Oversea Settlement Committee (a sub-department of the Dominions 
Office) came into being. The free play of economic conditions 
upon migration ceased, and, as in so many other matters, 
settlement overseas started to be regulated by governmental 
machinery. 

An advisory Committee was set up to keep in touch with the 
representatives of the Self-Governing Dominions and in April, 1919, 
the Government announced that ex-service men and women who 
had served in the war and who wished to settle within the Empire 
overseas might, with the consent of the Overseas Government 
concerned, obtain free passages for themselves and their dependants 
to the nearest convenient port to their destination, provided 
that they were approved under one of the agricultural schemes of 
the Overseas Governments, or were going to assured employment. 
Applications for free passages under this scheme were allowed up to 
the 31st December, 1921, and those approved were at liberty to 
avail themselves of the privilege of the scheme up to the end of 
1922. 

The approximate number of approved applicants and their 
dependants who sailed under the scheme up to and including the 
31st December, 1922, was as follows : 
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Country of Settlement, 

Men. 

Women. 

Children. 

Total. 

Canada 

11,639 

7,522 

7,499 

26,500 

Australia 

16,614 

8,316 

9,923 

34,753 

New Zealand 

5,467 

3,391 

4,032 

12,890 

South Africa and Rhodesia ... 

2,688 

1,777 

1,429 

6,894 

Miscellaneous 

991 

666 

442 

2,099 

Total 

37,199 

21,672 

23,325 

82,196 


During 1920 favourable trade conditions gave place to unfavour- 
able ones, and early in 1921 it became evident that the period of 
fictitious prosperity was over and that the consequent unemploy- 
ment was to assume serious dimensions. The recommendations 
of a Conference with the representatives of Canada, Australia and 
New Zealand, held in the early part of 1921, resulted in the passing 
of the “ Empire Settlement Act, 1922,” in May, 1922. A transcript 
of this Act is given in Appendix I to the Overseas Settlement Keport 
for 1931-32 (Cmd. 4143 of 1932). 

It is not within the scope of this paper to follow the activities 
of the Committee under the Empire Settlement Act. The schemes 
approved under the Act have been many and various and have met 
with varying degrees of success; particulars of those in force at the 

Table IV. 

Assisted Emigration, 1922-30. 

Sailings under Assisted Passage Agreements arranged under the Empire 
Settlement Act, 1922. 



To 

Australia. 

To New 
SCcaland. 

To 

Canada. 

(c) Total. 

1922 (Sept, to Dec.) 

5,611 

688 

180 

6,479 

1923 

24,221 

6,086 

5,835 

36,185 

1924 

23,646 

7,760 

9,609 

41,044 

1926 

22,527 

8,097 

8,779 

39,530 

1926 

32,689 

11,795 

20,802 

65,544 

1927 

29,136 

4,446 

27,114 

60,916 

1928 

20,603 

2,175 

24,890 

47,856 

1929 

11,628 

1,849 

(6) 21,012 

34,476 

1930 

1,978 

1,312 

{b) 8,146 

11,509 

Total (Sept. 1922 to Dec. 
1930) (a) 

171,938 

44,198 

126,426 

(c)343,639 


(a) The provisional figures for 1931 are : sailings to Australia 211; to New 
Zealand 421 ; to Canada 1,228; to all places, 1,921. Sailings to Canada 
under the £10 passage rate, 3,578. 

(h) Exclusive of 37,274 persons in 1029 and of 17,689 persons in 1930, who 
sailed under the £10 rate. 

(c) Includes 977 sailings in 1923-30 to South Africa and other parts. 
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end of each year are contained in the Annual Reports of the Oversea 
Settlement Committee. The results of the schemes, so far as 
emigration is concerned, are summarized in the following table. 
While this table shows the total number who emigrated with 
governmental assistance, it does not show the total number who 
took up permanent residence abroad. It is recorded, for example, 
that of the 8,449 men who were recruited in August, 1928, to go to 
Canada as harvest workers in the hope that they might ultimately 
become settlers, about 6,400 had returned to this country by the 
end of January, 1929. 

The extent to which migration to the three above-mentioned 
Dominions has boon dependent on assistance under the Act can be 
measured by comparison with the total number of British emigrants 
from the United Kingdom to those Dominions during the period 
specified. The figures are ; 


Table V. 

British Emigrants to Australia^ New Zealand and Canada, 




To 

Australia. 

'I’o New 
Zealand. 

To 

Canada. 

Total. 

1922 (Sept, to Dec.) 


14,079 

4,251 

13,677 


1923 


39,967 

9,392 


137,649 

1924 


38,5«9 

11,061 

63,016 

112,676 

1925 


35,000 


38,662 

85,398 

1926 


44,513 


49,632 

110,710 

1927 


40,991 

7,841 

52,916 

101,748 

1928 


28,714 

4,975 

64,709 

88,398 

1929 


18,377 


66,568 

88,635 

1930 


8,517 

3,981 

31,074 

43,572 

Total (Sept. 1922 
1930) (a) ... 

to Dec. 

208,763 

74,496 

457,534 

800,793 


(a) In 1931 the total number of British emigrants to these Dominions was 
14,345, of whom 4,459 emigrated to Australia, 2,266 to New Zealand and 
7,620 to Canada. 


From a comparison of the figures shown in the two tables above 
it will be seen that, during the period September, 1922, to December, 
1930, assisted migration under the Empire Settlement Act accounted 
for 43 per cent, of the aggregate emigration to the three Dominions 
specified. The numbers of assisted migrants to Australia represented 
about 63 per cent, of the total to that Dominion during the three 
years 1923, 1924 and 1925, over 70 per cent, during 1926 to 1928, 
and 50 per cent, in 1929-30. More than two-thirds of the total 
emigration to New Zealand during the four years 1923 to 1926 was 
assisted, but subsequently there was a progressive falling ofi in such 
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migration until in 1929-30 the proportion assisted was only 37 per 
cent. Sailings under the Act to Canada represented only 7 per cent, 
of the total in 1923, 15 per cent, in 1924 and 23 per cent, in 1925, 
but in 1927 they had increased to more than one-half of the total 
movement; the proportion declined to 46 per cent, in 1928 and in 
1929-30 to less than 30 per cent, of the total, but in 1929-30 there 
were in addition to the assisted migrants some 55,000 persons who 
sailed under a special £10 passage rate arranged for intending 
settlers. 

Considering the aggregate (up to the end of 1928) of approxi- 
mately 300,000 assisted passages in relation to the possibilities under 
the Act, the report of the Oversea Settlement Committee for 1928 
may be quoted : 

“ It must be admitted that the results so far achieved have 
fallen far short of the hopes entertained by those who expected 
to find in oversea settlement a means of dealing with the 
immediate situation in this country. Such hopes are, in the 
opinion of the Committee, based upon an insufficient apprecia- 
tion of the standpoint from which the problem is regarded by 
the Governments and peoples of the Dominions.’’ 

That the number of sailings under the Act during the first three 
years of its operation was not considered to be wholly satisfactory 
may be inferred from the appointment in November, 1925, of the 
Inter-Departmental Committee to consider the effect on Migration 
of schemes of Social Insurance to which reference has already been 
made. 


United States Immigration Restriction Laws, 

After a century of unrestricted immigration the United States 
Government decided, soon after the close of the European war, to 
introduce a system of restricted immigration based on yearly quotas 
for the various countries concerned. So far as this country was 
concerned, the “ Per Centum Limit Law of 1921 ” fixed the quota 
for Great Britain and Ireland for the fiscal years ending 30th June, 
1922, 1923 and 1924, at 77,342, this quota representing 3 per cent, 
of the persons of British and Irish nationality who were resident in 
the United States according to the 1910 Census. A new Immigra- 
tion Restriction Act came into force on Ist July, 1924, under which 
quotas wer^ based on 2 per cent, of the nationalities concerned 
according to the 1890 Census. This reduced the total for the British 
Isles to 62,574 (Great Britain and Northern Ireland 34,007 and the 
Irish Free State 28,567). A further change was made by the Immi- 
gration Restriction Act which came into foroe on Ist July, 1929, by 
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virtue of which the Great Britain and Northern Ireland quota was 
raised to 65,721 and that for the Irish Free State reduced to 17,853 
(a total for the British Isles of 83,574) ; the latest Restriction Act 
changed the basis from one of “ nationality ’’ to one of national 
origins ” of the persons inhabiting the United States at the time of 
the 1920 Census, the 2 per cent, proportion being maintained. 
There was no change in the basis of persons counting against the 
quota so far as Great Britain and Northern Ireland were concerned. 

The numbers of British and Irish immigrants admitted into the 
United States under the laws of 1921, 1924 and 1929, according to 
the Annual Reports of the Commissioners-General of Immigration, 
arc shown in the following table : 

Table VI. 

United States : British and Irish Immigrants admitted and charged to 
Quotas, 1922-30. 


Fisoal Year oiidiiiR 
3()th Juiu*. 

Quot ft, liy (,'ountry of Birth. 

Number of Immigrants admitted 
under Quota, by Country of Birth. 

1922 

1923 

1924 

1 

Ureat Brit am and Trolatid. 

(treat lintain and Ireland. 

77,342 

77,342 

77,342 

42,670 

77,342 

77,342 

(treat Britain 
and Northern 
Ireland. 

Irish Free State. 

Great Britain 
and Northern 
Ireland. 

Irish Free St ate. 

1925 

34,007 

28,567 

29,710 

27,125 

192(5 

34,007 

28,567 

29,782 

27,590 

1927 

34,007 

28,667 

28,267 

31,66(5 

1928 

34,007 

28,5(57 

30,469 

27,093 

1929 

34,0()7 

28,567 

:10,442 

19,341 

1930 j 

(55,721 

17,853 

50,275 

19,692 


The above-mentioned quotas do not apply solely to emigrants 
direct from Great Britain and Ireland to the United States, but to 
British nationals generally, except (I) those included in the quotas 
of the Dominions and India, and (2) those exempt from inclusion 
in the quota by reason of being former residents in the United States, 
or husbands, wives or children of United States Citizens, or students, 
etc. Nationality for quota purposes does not always coincide with 
actual nationality. 

The British subjects who were recorded in the Board of Trade 
passenger returns as leaving permanent residence in Great Britain 
and Ireland to reside permanently in the United States (emigrants) 
and sailing from ports in Great Britain and Ireland during the 
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period mid-June, 1922, to mid-June, 1930, numbered 487 , 000 ; 
deducting this number from the total number of immigrants ad- 
mitted ( 549 , 000 ) there remains a balance of 62,000 immigrants in 
the nine years who were not recorded as sailing from ports in the 
British Isles. A large proportion of this balance consisted of workers 
who left their homes in Canada daily in order to cross into the United 
States and for whom a portion of the United Kingdom quota is 
allocated. 

In the following table a comparison is made of the average 
number of immigrants admitted annually in the four decennia 
preceding the war, in the decennium 1921-30, and, for comparison, 
the average numbers charged against quotas in the first nine years 
(1922-30) during which the laws were operative. The figures arc 
taken from the Eeports of the Commissioner-General of Immigration. 


Table VII. 


Annual Average during Period 
(years ending 30tb June)* 

Great Britain. 

Ireland. 

Total. 






Immigrants by country of Last Permanent Besulence. 


1871-1880 

54,000 

44,000 

98,000 

1881-18!K) 

80,000 

60,000 

146,000 

1891-1900 

27,000 

39,000 

66,000 

1901-1910 

63,000 

34,000 

87,000 

1921-19:K) 

33,000 

22,000 

65,000 

Immigrants charged against the Quotas, 


1922-1930 

36,000* 

26,000* 

1 61,000 


* Proportion estimated on the six years 1925-30. 


Comparing the figures of total immigrants for the last two periods 
shown in the above table there was an average annual decline of 
about 32,000 in the number of immigrants from the British Isles; 
particulars of direct migration from the United Kingdom prior to 
1st April, 1912, are not available from the passenger returns, but 
comparing the decennia 1901-10 and 1921-30 there was a decline 
of 39,000 in the average outward balance of British passengers from 
the British Isles to the United States. 

As regards the present increased quota for Great Britain and 
Northern Ireland ( 65 , 721 ), it may be noted that the emigrants to 
the United States who sailed from ports in the United Kingdom, 
as recorded in the Board of Trade Returns, numbered only 9,155 
and 1,871 respectively in the twelve months ended June 30, 1931 
and 1932. 

The average number of immigrants admitted into the United States 
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from the British Isles during the ten years ended 1930 was smaller 
than in any of the earlier decennia. During the twelve months ended 
30th June, 1923 and 1924, there were many more people desirous 
of emigrating to the United States than could be admitted under 
the quota. Owing to the congestion in the autumn of 1923, during 
which period the quota immigrants from the United Kingdom for 
practically the whole of the fiscal year 1923-24 were allowed to 
depart to the United States, it was decided that the quota, as from 
1st July, 1924, should be spread over the whole of the fiscal year, 
visas being given for not more than lo per cent, of the total each 
month. This restriction doubtless had some effect on migration, 
and in no year subsequent to 1924 was the quota filled. Had it 
not been for the quota the total migration to the United States 
during the post-war years would certainly have been much larger. 

Emigrants of British Nationality Rejected, 

Certain information is available from Returns furnished volun- 
tarily to the Board of Trade by the principal steamship companies 
with regard to the number of British subjects among those passengers 
from the United Kingdom to places outside Europe who were sent 
back by the authorities of the countries concerned. The total 
number of such deportations as recorded in these returns amounted 
to nearly i 8 ,ooo in the ten years 1921-30, or about one per cent, of 
the total number emigrating in that period. About two-thirds of 
the number were sent back from Canada and nearly all the remainder 
from the United States. Adult males and females represented about 
64 and 20 per cent, respectively of the total, and children under 
12 years of age about 16 per cent. These figures relate solely to 
British subjects brought back to the United Kingdom. The 
official Reports of the Commissioner-General of Immigration for 
the United States show a figure for the ten years 1921-30 of about 

13.000 as the total number of English, Scottish and Welsh persons 
deported from the United States after landing, and a figure of about 

47.000 as the number of such persons debarred from entering the 
United States. 

The reasons given for the rejection or deportation of the majority 
of the persons from Canada and the United States were either that 
they were “ paupers ” or “ likely to become a public charge,” or 
criminals, or diseased or mentally afflicted, or that they had made an 
illegal entry into the country. 

In the case of Canada, the Oversea Settlement Committee in their 
latest Report remarked on an increase from 2,892 in 1930 to 4,269 in 
1931 in the number of migrants from the United Kingdom deported 
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on account of their becoming public charges, and said that this 
matter was receiving their careful consideration. 

III. Features in Post-War Migration. 

Pre-war and Post-war Migration. 

The annual averages of the net outward movement of British 
subjects from the British Isles to places outside Europe during the 
decennium 1921-30 are compared in the following table with corre- 
sponding figures for the ten years immediately preceding the war. 

Table VIII. 


]Jalancp Ojitward. 



British 
Passengers 
(annual average 
1904-13). 

British 
Passengers 
(annual average 
1921-30). 

British 
Migrants 
(annual average 
1921-30). 

All places outside Euroj)e ... 

193,000 

112,000 

117,000 

British Empire 

All foreign countries 

129,000 

04,000 

76.000 

30.000 

74.000 

43.000 

North America : 

British North America 

United States 

Australia and New Zealand 

93.000 

02.000 
32,000 

42.000 

35.000 

30.000 

43.000 

44.000 

:io,ooo 


In the ten years ended 1913 , the average number of British 
passengers leaving the British Isles for extra-European ports direct 
was about 359,000 a year. In the ten years ended 1930 , the average 
annual number, including passengers from ports in Southern Ireland, 
had fallen to about 285,000, or by about one-fifth. The average 
number of British passengers arriving in this country by sea direct 
from extra-European ports was, in the decennium preceding the war, 

166.000 yearly; in the ten years ended 1930 the number averaged 
173,000. Thus the stream of passengers travelling to and fro on 
business or for pleasure and of our fellow-subjects coming from over- 
seas residence to resume or take up life here, appears to have been 
more than maintained in volume, while the total outward movement 
has decreased. In 1931 the inward movement was 192,000, or about 
10 per cent, more than the average for the preceding ten years, 
while the outward movement represented only 54 per cent, of the 
ten-year average. The outward balance fell from an average of 

193.000 yearly in the ten years ended 1913 to an average of about 

1 12.000 in the ten years ended 1930 , or by over 40 per cent. For the 
five years 1926-30 the two series of figures show a net outward balance 
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of passengers averaging about 85,000 per annum from Great Britain 
and Northern Ireland and 14,000 from the Irish Free State. 

The distribution of the emigration of the pre-war period between 
British Empire countries and foreign countries cannot be measured 
as accurately as the total volume of the movement. In the pre-war 
decennium, two-thirds of the balance of British passengers related to 
passengers travelling to and from ports in the British Empire. This 
proportion was substantially the same for the post-war decennium, 
68 per cent, of the balance of British passengers being recorded in the 
like movement, while the figures relating to the countries of settle- 
ment show the slightly smaller proportion of 64 per cent. These 
figures appear to indicate that the numerical decrease in the net 
emigration from the British Isles has been divided between British 
and foreign countries in roughly equal proportions. 

The net annual loss of 193,000 in 1904-13 consisted of 92,000 male 
and 68,000 female adults over 12 years of age and 33,000 children 
under 12 years of age, while the net annual loss of 117,000 British 
migrants in 1921-30 represented 57,000 male and 45,000 female 
adults respectively and 15,000 children. Thus adult males formed 
48 per cent, of the total in both periods, whilst adult females and 
children under 12 years were 35 and 17 per cent, respectively to the 
total in the pre-war decennium, and 40 and 12 per cent, respectively 
in the later period. 

Migration to Principal Non~European Countries, 

The following summary statement furnishes a comparison of the 
Balance of Passenger Movement and the Balance of Migration from 
the United Kingdom in each year from 1921 to 1930, British nationals 
alone being considered in each case. 

The net emigration of British subjects from the United Kingdom 
to non-European countries averaged about 122,000 per annum in the 
first half of the decennium 1921-30 and 95,000 per annum in the next 
four years, but in 1930 the figure had fallen to 26,000. The change 
from net emigration to net immigration is shown by the following 
table, which compares the movement quarter by quarter in the last 
three years with the average excess of British emigrants over 
immigrants in the corresponding quarters of the nine years 1921 to 
1929. 

The largest annual balance of British migrants in the decennium 
was recorded in 1923, when the net movement to both British North 
America and the United States was noticeably greater than in any 
other year. The practical exhaustion in the autumn of 1923 of the 
1923-4 quota for the United States is shown in the high iBigure for 
1923 and the very low one for the following year. The excess to 
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Table IX. 

Balances of Passenger Movement (British Svhjects) and of 
British Migrants, 1921-1930. 


(Numbers in thousands.) 


Years. 

British North 
America. 

Australia and 
New Zealand. 

Total British 
Empire. 

United 

States. 

All 

Countries. 


Passen- 

gers. 

Mi- 

grants. 

Passen- 

gers. 

Mi- 

grants. 

Passen- 

gers. 

Mi- 

grants. 

Passen- 

gers. 

Mi- 

grants. 

Passen- 

gers. 

Mi- 

grants. 

1921 ... 

39 

47 

31 

29 

84 

84 

34 

43 

119 

128 

1922 ... 

31 

30 

40 

41 

72 

66 

28 

37 

100 

106 

1923 ... 

82 

76 

38 

39 

119 

112 

71 


190 

199 

1924 ... 

46 

47 

37 

39 

86 

85 

3 

6 

88 

91 

1925 ... 

26 

26 

38 

37 

68 

63 

19 

22 

87 

84 

1926 ... 

41 

39 

62 

61 

100 

93 

22 

22 

123 

116 

1927 ... 

41 

40 

38 

38 

86 

80 

19 

19 

104 

98 

1928 ... 

40 

39 

23 

22 

66 

63 

16 

16 

8:1 

78 

1929 ... 

64 

63 

10 

11 

68 

66 

24 

25 

93 

87 

1930 ... 

14 

16 

(a) 4 

(a) 3 

9 

8 

16 

19 

24 

26 

Total 

1921- 

1930 

413 

411 

303 

304 

756 

721 

261 

296 

1,011 

1,013 


Note . — From Ist April, 1923, the figures are exclusive of passengers and 
migrants who departed from, or arrived at, ports in the Irish Free State ; and 
from 1st October, 1923, the totals of migrants do not include those from or 
into the Irish Free State who travelled via ports in the United Kingdom. 

(a) Balance inward. 


Australia and New Zealand was greatest in 1926 but declined rapidly 
in the next three years, and in 1930 there was an excess of British 
migrants returning from Australia. 

In 1931 and 1932 the inward stream of British subjects changing 
their permanent residence to this country exceeded those leaving to 
reside permanently overseas by 37,100 and 48,600 respectively, and 


Table X. 

Excess of British EmigrarUs over Immigrants. 


Period. 

Average of 
1021-20. 1 

1930. 

1931. 

1932. 

First quarter 

Second quarter 

Third quarter 

Fourth quarter 

26.400 
27,600 

33.400 

23.400 

14,600 
8,600 
4,200 
(a) 1,200 

(a) 4,500 
(a) 15,300 
(a) 9,700 
(a) 7,600 

( 0 ) 6,300 
(a) 21,500 
(a) 12,600 
(a) 8,200 

Year 

109,700 

26,000 

(a) 37,100 

(a) 48,600 


(a) Excess of Immigrants over Emigrants. 
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during those years there was an inward movement from each principal 
country recorded. 

The aggregate divergence in the ten years 1921-30 between the 
“ balance outward ” of British passengers and the net emigration as 
deduced from the information as to the past and future residence of 
passengers is found mainly in the traffic between this country and 
the United States, to which some reference has already been made, 
and between this country and the other parts of the British Empire 
not separately specified in the table (viz. British South Africa, India, 
Ceylon, and other British possessions in the Far East, West Indies, 
etc.). The “balance outward” to the United States was about 
251,000, while the net emigration was recorded as 295,000, or 44,000 
more. The bulk of the divergence (33,000) occurred in the first three 
years of the period covered, when the records may have been less 
accurate as regards the particulars of residence than in later years. 
But it should be noted that, as regards the later years, the substantial 
agreement is more apparent than real, the emigrants from the Irish 
Free State who travelled to the United States via this countiy being 
included among the passengers from the United Kingdom but not 
among the emigrants. The “ balance outward ” to the above- 
mentioned British Colonies and Possessions was about 42,000, while 
the net loss by migration was recorded as only 6,000. As regards the 
movement to and from India, Ceylon and the Far East in particular, 
the numbers are seriously affected by the lack of information regarding 
persons who travelled via ports in the Continent of Europe. It would 
appear that a larger number of British subjects coming to reside in 
this country for a year or more travel via the Continent than is the 
case with the reverse movement. 


Sex, Ages and Occupations of Migrants, 

The following table shows the number of British subjects recorded 
as emigrants from, or immigrants into, the United Kingdom in the 
ten years 1921 - 30 , distinguishing children under 12 years of age, and 
males and females of 12 years of age and upwards, and also showing 
the division of the United Kingdom affected. 

It appears from these figures that nearly 16 per cent, of the gross 
number of emigrants were children under 12 years of age, the propor- 
tion being nearly 17 per cent, for Scotland, 16 per cent, for England 
and Wales, and ii per cent, for Northern Ireland. The proportion 
of children among the immigrants was rather more, representing 
18 per cent, of the total number, with no great divergence in the 
proportionate numbers into the three divisions of the United Kingdom. 

Of those of 12 years of age and upwards the numbers of male and 
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Table XI. 

Aggregate Numbers, 1921 - 30 . 

(Numbers in thousands.) 


Brittflh Subject s. 

Emigrants. 



Immigrant 8. 

Of 12 years and 
upwards. 

U ndcr 
12 

years 
of age. 

Total. 

Of 12 years and 
upwards. 

Under 

12 

years 
of ag4>. 

Total. 

Males. 

1 

Females. 

Males. 

Females. 

From or to : 









England and Wales 

471 

394 

1(15 

1,030 

196 

200 

88 

484 

Scotland ... 

201 

170 

75 

446 

42 

37 

19 

98 

Northern Ireland* 

79 

75 

19 

173 

12 

11 

5 

28 

Total United 









Kingdom* ... 

751 

639 

259 

1,649 

250 ^ 

248 

122 

610 


♦ The ligures are inclusive of emigrants from, and immigrants into, the 
whole of Ireland prior to 1925; the numbers of emigrants from, and immi- 
grants into, the Irish Free State during the period April 1, 1923, to December 
31, 1924, were approximately 30, (KK) and 4,000 respectively. 

of female immigrants were about equal, while males exceeded females 
in the outward movement in the proportion of about 117 : 100. 

The net excess of emigration over immigration in the decennium, 
as shown in the table above, was 1,039,000. The age groups into 
which the migrants have been classified since 1921 is shown below : 

Table XII. 

Aggregate Numbers — Emigrants and Immigrants^ 1921 - 30 . 

(Numbers in thousands.) 


Ages at last Birthday. 

Emigrants. 

Immigrants. 

Excess of Emigrants. 

Males. 

Females. 

Males. 

Females. 

Males. 

Females. 

Under 12 years 

130 

126 

54 

53 

76 

73 

12 to 17 years 

84 

52 

11 

12 

73 

40 

18 to 20 years 

80 

56 

11 

8 

69 

47 

21 to ^5 years 

188 

120 

37 

27 

151 

93 

26 to 30 years 

134 

122 

44 

43 

90 

79 

31 to 45 years 

188 

193 

88 

94 

100 

99 

40 years and over ... 

77 

95 

60 

66 

17 

30 

Total* 

883 

766 

306 

304 

677 

462 


♦ Inclusive of a small number (12 years of age and over) whose ages were 
not specified. 


Of the “ adults of 18 years of age and upwards there was shown 
in the ten years a net emigration numbering about 427,000 males 
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and 350,000 females, 51 per cent, of the former and 40 per cent, 
of the latter being between 18 and 25 years of age; those aged 
31 years and over represented 27 per cent, of the adult males 
and 37 per cent, of the adult females. The proportion of children 
under 12 years of age to the total excess number of male and female 
emigrants was 13 and 16 per cent, respectively for male and female 
children, the corresponding proportions for juveniles aged 12-1 7 years 
being 13 and 9 per cent, respectively. 

In the year 1931 the number of male emigrants was 15,010, while 
the number of male immigrants was 23,728 more. Of this excess 
45 per cent, were of 31 years of age and over, and 16 per cent, were 
children under 12 years of age. Female emigrants in the same year 
numbered 19,300 and female immigrants 32,644; 52 per cent, of the 
excess of immigrants over emigrants were of 31 years of age and over 
and 26 per cent, were children under 12 years of age. 

As might be expected, the average age of the immigrants con- 
siderably exceeded that of the emigrants. In the ten years 1921-30 
60 per cent, of the total number of male and female adults (18 years 
and upwards) returning to the United Kingdom were over 30 years of 
age as compared with under 45 per cent, for emigrants. 

Commencing with the year 1921 the occupations recorded as 
followed by British adult emigrants and immigrants have been classi- 
fied in ten groups for males and six groups for females, the minimum 
age for an adult worker being taken as 18 years. The summary 
table (XIII) shows the aggregate numbers of British male and 
female migrants of 18 years and upwards who left or took up per- 
manent residence in the United Kingdom,* according to their class 
of occupation, during the ten years 1921 - 30 . 

The number of adult male emigrants from the United Kingdom 
whose occupations were returned as agricultural exceeded the 
number of any other group in the classification, being 21 per cent, of 
the total males of 18 years and upwards. The next largest number in 
any individual group was shown in respect of the male emigrants 
whose occupations were recorded as commercial, finance and insurance, 
this group accounting for 15 per cent, of the total. In the metal and 
engineering group the numbers represented 14 per cent, of the total, 
and taking the aggregate of the four groups which are included under 
the heading of skilled trades, the proportion to the total was about 
one-third. 

In each year of the decennium the proportion of the total number 
of male emigrants classed as “ agricultural workers ’’ and as “ labourers 
not in agriculture or transport ” was higher from Ireland than from 
Qreat Britain; in mining and quarrying, and in the metal and 
* Including all Ireland prior to 1025. 
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Table XIII. 

Aggregate Numbers, 1921 - 30 . 


(Numbers in thousands.) 


ClaBBcs of Occupation. 

Emij^ants. 

TmmigrantB. 

Males ; — 



Agricultural 

141 

27 

Commercial, finance and insurance 

100 

45 

Professional 

35 

28 

Skilled trades : — 



Mining and quarrying 

43 

10 

Metal and engineering .. . 

91 

:io 

Building 

15 

5 

Other 

72 

26 

Transport and communications 

20 

10 

Labourers not in agriculture or transport 

72 

18 

Other and ill -defined occupations 

74 

42 

t Total, 18 years and over 

069 

241 

Females : — 



Domestic, Hotel, etc. service 

154 

32 

Commercial, finance and insurance 

35 

9 

Professional 

33 

19 

Clothing trades 

15 

3 

Wife or housewife (not otherwise described) ... 

276 

130 

Other and ill-defined occupations 

75 

45 

t Total, 18 years and over 

588 

238 


t Inclusive of a small number of migrants of 12 years of age and over whose 
ages were not specified. 


engineering groups, the proportion from Scotland was the highest 
(particularly in the heavy movement to the United States in 1923 ), 
and in the commercial, finance and insurance group the proportion 
from England and Wales was the largest. 

Of the 669,000 male emigrants of 18 years and upwards, 483,000 
(or 72 per cent.) went to places within the Empire; more than one- 
quarter of this number (124,000) were returned as agricultural 
workers, while skilled workers of all kinds aggregated 142,000, or 
nearly 30 per cent, of the total to Empire countries. The number of 
adult male emigrants to foreign countries was 186,000, the great 
majority going to the United States; 79,000, or 42 per cent, of this 
number were recorded as skilled workers, and those returned as 
agricultural formed less than 10 per cent, of the total. 

Of the f^ale emigrants, the proportion of wives or house-wives 
(not otherwise described) was about 47 per cent., and the proportion 
employed in domestic, hotel, etc. service was about 26 per cent. The 
numbers in the commercial, finance and insurance, and professional 
groups each represented about 6 per cent, of the total. 
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In the return movement of adult males to the United Kingdom 
the largest number in any individual group was recorded in “ com- 
merce, finance and insurance ’’ (19 per cent, of the total), while among 
adult females, wives or housewives (not otherwise described) accounted 
for 55 per cent. 

The proportion of the adult males between the ages of 1 8 and 30 
to the total number of adult males emigrating was more than 70 per 
cent, of those employed in agriculture and of labourers other than 
those engaged in agriculture or transport ; in the four skilled trades 
groups those between 18 and 30 years of age amounted to about 60 
percent., and of those included in the commerce, finance and insurance 
group to rather less than 60 per cent. Those adult emigrants 
classified as professional were about equally divided between those 
under and over 30 years of age. Among female emigrants, domestic 
servants and clerical workers between the ages of 18 and 30 years 
accounted for over 70 per cent, of the total shown in those occupa- 
tional groups, while al)ont two-thirds of the wives or housewives were 
over 30 years of age. 

The following table shows the numbers of male and female adults 
emigrating from the United Kingdom to non-European countries in 
each year from 1921 to 1931 : 


Table XIV. 

British Emigrants to non-European Co^intries. 


(Adults of 18 years and iipwards.) 



Males, 

Females 

1921 

73,206 

81,522 

1922 

70,272 

65,763 

1923 

130,188 

82,721 

1924* 

58,903 

66,493 

1925 

61,799 

51.242 

1926 

64,636 

57.178 

1927 

60,741 

52,918 

1928 

57,662 

45,678 

1929 

67,101 

60,713 

1930 

34,631 

37,314 

1931 

10,865 

15,614 


* From 1924 onwards the figures relate to Great Britain and Northern 
Ireland. 


It will be seen that except in the years 1921, 1930 and 1931 there 
was an excess of male over female adult emigrants. In 1921 the 
excess of 8,317 females occurred in the movement to the United 
States (7,107) and British North America (1,492) and may be traced 
in part to the unusually large number of domestics emigrating from 
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Ireland to the United States in that year, while of the wives and 
dependants of members of Overseas Forces there may have been a 
residuum returning to their own countries, the members of the Forces 
themselves not normally travelling as ordinary passengers. The 
excess in the years 1930 and 1931 may perhaps be attributed to the 
relatively greater decline, in a period of acute depression, in the 
numbers of male labourers and artisans than in those of families, 
though it may be observed that the numbers of domestics emigrating 
showed almost as heavy a relative decline as any occupational group. 
The excess in 1931 was spread over all the principal countries recorded. 

Family Emigration, 

In the Passenger K(‘turns a column is provided in order that the 
ages of the passengers may be shown, and for administrative purposes 
in connection with the accommodation provided on the vessel this 
column is sub-divided to show “ adults of 12 years and upwards,” 
“ children between 1 and 12,” and infants. The “ adults ” are 
grouped according to whether they are accompanied by husband 
or wife ” or not. From these particulars it has been possible to 
extract the information as to family emigration from the United 
Kingdom shown in the table on p. 208, the pre-war and post-war 
years selected for this purpose being 1913 and 1929. 

The table shows that family emigration (i,e, the total number of 
children and of the parents accompanying them) represented about 
35 per cent, of the total number of British emigrants in both 1913 
and 1929. Considering the totals of families accompanied by one 
or both parents, out of every loo persons parents averaged 39 in 
1913 and42 in 1929, children over 17 years 6 in both periods, juveniles 
of 12 to 17 years 8 in 1913 and ii in 1929, and children under 12 
years 46 in 1913 and 41 in 1929. The number of fathers and mothers 
who emigrated together with their children in 1929 represented 44 
per cent, of the number in 1913, but the corresponding proportion 
for the mothers or fathers emigrating with their families was much 
less, viz. 33 per cent. 

In both the pre-war and the post-war year families which were 
accompanied by both parents represented on the average father, 
mother and two children, the proportion per 100 being parents 48 
and children 52. Of the families accompanied by one parent only 
the numbers in 1913 showed an average family of one parent and two 
children, but»in 1929 the average number of children per parent was 
about 1*8. Children under 12 years of age, whether accompanied 
by one or both parents, were three times more numerous than children 
above i? years in 1913, while in 1929 the younger children in each 
group were about two and a half times more numerous than the 
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Table XV. 

British Emigrants to Non-European Countries, 


(Numbers in thousands.) 




1913. 



1929. 



North 

American 

Conti- 

nent. 

Australia 
and New 
Zealand. 

1 

All 

1 Places. 

1 

North 

American 

Conti- 

nent. 

Australia 
and New 
Zealand. 

All 

Place's. 

Family Emigrants : 
Children accompanied 
by both parents : 
Parents 

193 

7*4 

28-5 

8-6 

2-5 

124 

Children, aged over 17 

2*3 

0-9 

3*2 

0-8 

0-3 

1-2 

„ aged 12-17... 

2-9 

J-3 

4.4 

2-0 

0-5 

2-7 

„ under 12 ... 

15*7 

(b3 

23*3 

7-2 

1-8 

9-8 

Total 

4()-2 

16-9 

694 

18-6 

5-1 

26-1 

Children accompanied 
by one parent : 
Parents 

18-1 

6-6 

26-6 

5-5 

1-3 

8-4 

Children, aged over 17 

41 

1-2 

5*7 

1-3 

0-4 

1-9 

„ aged 12-17... 

4-4 

1-9 

6*6 

2-1 

0-5 

2-8 

,, under 12 ... 

27-6 

9-2 

39-5 

6-9 

1-4 

10-3 

Total 

54* 1 

17-8 

77-3 

15-8 

3-6 

23-4 

Total of above : 







Parents 

37-4 

12-9 

540 

141 

3-8 

20-8 

Children, aged over 1 7 

6-4 

21 

8-9 

2-1 

0-7 

3-1 

„ aged 12-17... 

7-3 

3-2 

HO 

4-1 

M 

5-5 

„ under 12 ... 

43-2 

16-6 

62-8 

14-1 

3-2 

20-1 

Total 

94-3 

33-7 

136-7 

34-4 

8-7 

49-6 

Total nurnber of Emigrants 

285-5 

71-0 

389-4 

06-3 

23-1 

143-7 


older children, there being an increased proportion of juveniles 
aged 12 to 17 years in the later year. 

The North American Continent accounted for about 70 per cent, 
of the total family emigration in 1913 and 1929, but the numbers 
to Australia and New Zealand, which represented 25 per cent, of 
the total family emigration in 1913, fell to 17 per cent, in 1929. 

Migration Movement to and from the Irish Free State, 

The British emigrants from and immigrants into the Irish Free 
State who travelled to or from non-European countries via ports in 
the United Kingdom numbered 44,338 and 7,940 respectively in 
the seven years 1924-30. 

In addition to the above-mentioned migrants, account must be 
taken of British emigrants embarking or arriving at ports in the 




1933 .] 


and to the United Kingdom. 


209 


Irish Free State, the great majority of whom are in course of leaving 
or taking up residence in the Irish Free State. During the period 
1924-30 these emigrants numbered 123,812 (of whom 115,753 were 
for the United States) and the immigrants 7,472 (including 6,338 
from the United States). 

It will thus be seen that the total emigration of British subjects 
from the Irish Free State during 1924-30 amounted to about 168,000 
persons, while the return movement of persons recorded as changing 
their permanent residence was only about 15,000. In 1931 the 
emigrants numbered 1,462 and the immigrants 3,407, the inward 
movement being somewhat larger than in previous years. 

Alien Emigrants and Immigrants. 

The balance outward in the decennium 1921-30 of alien passengers 
in the movement between the United Kingdom and non-European 
countries was 342,000, all but 4,000 of this number consisting of 
aliens passing through the United Kingdom in transit to other 
countries. It may, therefore, be assumed that the streams of aliens 
travelling via this country from Europe to non-European countries 
and vice versa were of approximately the same size and made no 
measurable addition to, or reduction from, the alien population of 
the United Kingdom. 

As regards aliens leaving or taking up residence in this country, 
the returns for the ten years 1921-30 show that the 26,425 aliens 
who left permanent residence in the United Kingdom to take up 
permanent residence in countries outside Europe were approximately 
replaced by the 26,101 aliens who were recorded as leaving per- 
manent residence in such countries to take up permanent residence 
in the United Kingdom. Of the alien emigrants and immigrants 
from or to the United Kingdom about 57 per cent, were shown as 
changing their permanent residence to or from the United States 
and 30 per cent, to or from other foreign countries. 

IV. Passenger Movement to all Countries. 

In considering the effect on the population of the United Kingdom 
which may be attributed to migration, account must be taken of the 
net passenger movement (British subjects and aliens) to and from 
the Continent of Europe, as well as the balance of passengers to or 
from non-Eu»opean countries. The table on p. 210 shows the total 
numbers of passengers of all classes and nationalities who landed 
or embarked at ports in the United Kingdom by sea in each year 
from 1921 to 1932 , with the exception of members of ships’ crews, 
persons who travelled on private vessels, and those on military or 
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naval service ; particulars for 1922-32 of the numbers of passengers 
reported by the Air Ministry as travelling to or from the Continent 
of Europe by air are also included. 


Aggregate Movement, 

The aggregate number of passengers (outward and inward) 
travelling between the United Kingdom and countries out of Europe 
in the ten years 1921-30 averaged about 635,000 annually, the 
greatest number in any year being 677,000 in 1929. There was a 
fall of 59,000 in 1930 as compared with 1929, and a further fall of 
149,000 in 1931. The increased numbers travelling on pleasure 
cruises caused a rise in 1932. The aggregate passenger move- 
ment to and from non-European countries averaged 851,000 
annually in the ten years 1904-13, and the number exceeded 
1 , 000,000 for the first time in 1913. The pre-war aggregates are, 
of course, inclusive of the movement between non-European 
countries and all ports in Ireland, but adding in the movement 
between the Irish Free State and non-European countries, the post- 
war average is only increased to 665 , 000 . Of the total of passengers 
to and from non-European countries, those travelling between the 
United Kingdom and North America (United States and British 
North America) formed 66 per cent, in the decennium 1921-30 and 
79 per cent, in the ten years 1904-13. The aggregate movement to 
Australia and New Zealand represented ii per cent, of the total 
in the later period and 7 per cent, in the earlier. 

The total of passengers to and from the Continent of Europe 
exceeded 2 millions for the first time since the war in 1923, exceeded 
2 J millions in 1926 and 3 millions in 1930, as compared with a figure 
a few thousand short of 2 ^ millions in 1913. 

Included in the post-war figures are the numbers of passengers 
travelling to and from the Continent hy air. As reported by the 
Air Ministry the numbers of such passengers in the years for which 
information is available were as follows : 


Table XVII. 


Yoar. 

To the 
Continent. 

From the 
(Continent. 

Total. 

Year. 

To the 
Continent. 

From the 
Continent. 

Total. 

1922 

6,5(^ 

6,6W 

6,500 

12,000 

1927 



kSSSSI 

1923 

8,S00 

16,000 

1928 




1924 

8,500 

o,soo 

18,000 

1929 




1925 

9,500 

11,000 

20,600 

mwmm 




1926 

12,500 

13,000 

26,600 

1931 

1932 

IBI 

24,000 

36,300 

46.600 

71.600 
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It will be seen that the movement grew steadily from 1922 to 
1929, but there was some falling-off in 1930. In 1931, however, in 
spite of the lo per cent, reduction in the aggregate numbers travelling 
to and from the Continent by sea and by air, the number travelling 
by air increased by about 3 , 500 , and in 1932 the total was some 

23.000 more than in 1929. As was the case in the numbers travelling 
to and from the Continent by sea, the arrivals in this country by 
air were in each year more numerous than the departures, but as 
regards the excess of arrivals by sea from the Continent, it may be 
noted that there was an excess of departures by sea to other parts 
of the world in each year from 1921 to 1930. 

The aggregate movement to and from the Irish Free State by 
sea averaged 691,000 annually in the period 1924-30, the decrease 
of 70,000 in 1926, as compared with 1925, being attributable to the 
interference with transport facilities in May, 1926, and to the 
subsequent difficulties caused by the continuance of the coal dispute. 

Balance of Passenger Movement, 

The excess of outward over inward passengers of all nationalities 
in the movement to and from non-European countries amounted to 
about 1 , 350,000 in the decennium 1921-30, whilst the excess inward 
from European countries in the same period amounted to about 
476 , 000 . The inward balance of passengers into the United Kingdom 
from the Irish Free State, based on the particulars available for the 
period 1924-30, may be estimated at about 125 , 000 , excluding any 
movement over the land boundary. The relating of figures repre- 
senting streams of traffic of different magnitudes and based on 
records of varying degrees of accuracy is open to serious objection. 
From the above-mentioned data it may, however, be deduced that 
the net loss to the United Kingdom by civilian migration during the 
ten years 1921-30 was approximately three-quarters of a million. 
As regards the movement of non-civilians (i,e, naval, military and 
air force), it may be estimated, from the material available, that 
establishments overseas had been reduced in the ten years by between 

60.000 to 70 , 000 . The Preliminary Eeports on the 1931 Censuses 
of England and Wales, and of Scotland, are now available and the 
balances representing the excess of emigration over immigration 
(all types) from those countries is indicated by the excess of the 
natural increases over the net increases during the inter-censal 
period (^.e. from June 19-20, 1921, to April 26-27, 1931). These 
figures show a net emigration of all nationalities from England and 
Wales of 177,000 and from Scotland of 392 , 000 . The net movement 
from Northern Ireland cannot be measured by this method, as its 
population was enumerated with that for the whole of Ireland 
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in 1921 and a Census was not taken in 1931. The net migration of 
British subjects to non-European countries from Northern Ireland 
(and for all Ireland prior to October 1, 1923) as measured by the 
Board of Trade Keturns, was about 103,000 in the inter-censal 
period 1921--31. It will thus be seen that, notwithstanding the 
limitations in the passenger movement records, the net migration 
from the United Kingdom of rather less than 700,000 in the decen- 
nium 1921-30, as measured by those records, differs by under 2 per 
cent, from the net loss by migration as measured by the population 
changes recorded at the respective Censuses of Population. 

Alien Passengers, 

The passengers who left ports in the United Kingdom in the ten 
years 1921-30 for countries out of Europe included 1,150,000 aliens, 
and 3,208,000 of those who left for continental ports were also 
recorded as aliens. Among passengers who arrived from extra- 
European countries direct by sea, 808,000 were aliens, and 3,546,000 
of the passengers from the Continent of Europe were also so described 
in the returns made to the Home OflBce. The net movement, as 
measured by the returns, shows therefore an excess outward of about 
4,000 aliens from this country in the period mentioned. 

In considering the foregoing figures, however, it should be noted 
that passengers making the double journey between a non-European 
country and this coimtry will be included in each set of statistics 
in one direction only (^.e. on arrival or on departure, but not both) 
if the journey in one direction is made direct and that in the other 
direction indirect, via the Continent and using a cross-Channel 
vessel. This would be the case, for example, with tourists from the 
United States who land in France, subsequently cross to the United 
Kingdom (being then reckoned as ‘‘ Continental ” passengers), and 
finally return to America direct from this coimtry. 

According to the returns furnished to the Home OflBice, in the 
ten years 1921-30, about 394,000 alien transmigrants passed through 
the United Kingdom en route from Europe to places out of Europe, 
and about 130,000 alien transmigrants were recorded in the reverse 
movement. 

British and Alien Passengers Travelling for Business or Pleasure. 

A large, number of British subjects usually resident in other 
parts of the British Empire, or in foreign countries, are included in 
the total of passengers arriving or departing. The average number 
per annum of British passengers to non-European ports in the ten 
years 1921-30 was 270,000 and the arrivals from those ports 169,000. 
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Deducting from these totals the number of those who are shown as 
migrating from or to the United Kingdom or the Irish Free State, 
the British subjects who may be regarded as travelling for business 
or pleasure to or from countries out of Europe averaged 105,000 per 
annum outward and 108,000 per annum inward. In a similar 
manner the deduction of the numbers of alien transmigrants and 
migrants from the total numbers of alien passengers to or from non- 
European countries shows that alien subjects who may be regarded 
as travelling from or to the United Kingdom for business or pleasure 
averaged 73,000 per annum outward and 65,000 per annum inward. 
Passengers, outward or homeward, who travelled indirectly via ports 
on the Continent or via ports of the Irish Free State, are not included 
in these aggregates. 


Table XVIII. 

Passengers Travelling for Business or Pleasure, 


(Numbers in thousands.) 


Tenr. 

To noa-Europeaii Countrirs. 

From non-Fiiropcaii Ooimtrios. 

British 

Subjects. 

Ali(‘U8. 

Total. 

British 

Subjects. 

Aliens. 

Total. 

1921 

09 

48 

117 

78 

43 

121 

1922 

74 

03 

137 

80 

64 

134 

1923 

80 

01 

141 

89 

61 

140 

1924 

108 

71 

179 

111 

06 

176 

1925 

102 

70 

178 

100 

00 

172 

1920 

310 

73 

183 

109 

00 

175 

1927 

117 

88 

206 

117 

76 

193 

1928 

128 

82 

210 

128 

77 

206 

1929 

132 

86 

218 

131 

78 

200 

1930 

125 

81 

206 

130 

80 

210 

Annual Average 







1921-30 

105 

73 

178 

108 

06 

173 

1931 

114 

60 

170 

J12 

67 

109 

1932 

138 

* 


138 

* 

* 


Not yet available. 


The table shows clearly the steady increase from 1921 to 1929 
in the number of British and also of alien passengers travelling for 
business or pleasure between this country and countries outside 
Europe. There was a slight falling ofi in 1930 and a larger one in 
1931, the decrease affecting aliens to a greater extent than British 
subjects. The inward and outward movement of British passengers 
in 1931 was, however, greater than in any post-war year prior to 
1827. The estimated number of British subjects travelling for 
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business or pleasure to non-European countries in 1932 is higher 
than the number recorded for any post-war year. This increase 
was due to the increased number of vessels engaged in pleasure 
cruises, the number of non-migrants travelling on other vessels 
being about the same as in the previous year. The number of 
persons travelling on pleasure cruises to places out of Europe in 
1932 was about 36,000, or some 25,000 more than in 1931, and 
about 57,000 passengers took part in 1932 in pleasure cruises to 
the Mediterranean and to European ports. 

A sample investigation of the British passengers other than 
emigrants travelling outwards to non-European countries in three 
months of 1932 shows that about 42 per cent, were visitors to this 
country from other British countries, 16 per cent, were visitors from 
foreign countries, while 34 per cent, were residents of this country. 
The remainder consisted mainly of transmigrants or of persons 
travelling from a British or foreign country with the intention 
ultimately of taking up permanent residence here. In March the 
number of British visitors returning home to foreign countries 
was small and the number returning to British countries was 
about equal to the number of United Kingdom residents visiting 
countries out of Europe. In June the last-named class formed 
nearly two-thirds of the total, while in September there was a rela- 
tively large outward movement of British visitors from foreign 
countries and the visitors returning home to British countries formed 
^)ver half the total. 

Class of Travel. 

Separate particulars of the class of travel of emigrants and 
immigrants, as distinct from other passengers, are not collected, but 
it may be of interest to show how passengers to and from countries 
out of Europe were divided with reference to the classes by which 
they travelled. 

’ Though in the post-war period the number of outward passengers 
travelling first and second class was much greater than in the reverse 
movement, the proportion which these passengers represented of the 
total movement was appreciably smaller in the outward than in the 
inward direction. As compared with the six years preceding the 
war, an increased proportion of the passengers, both inward and 
outward, travelled first-class in the post-war period, and there was 
also an increase in the proportion of second-class passengers travelling 
to this country, but no change in the proportion travelling outwards. 
The proportion of passengers travelling third-class was considerably 
smaller in 1921-30 than in the pre-war period, the decrease in the 
proportion being larger for inward than for outward passengers. 

VOL. XCVI, PART II. I 
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Table XIX. 

Passengers to and from Not^-Euroj)ean Countries. 


(Numbers in thousands.) 


Y<‘ar. 

Outward PassoiiRers. 

Inward rahsenfjers. 

First 
( 'lass. 

Second 

Class. 

'J’hiid 
( 'lass. 

Total. 

First 

Class. 

Second 

Class. 

Third 

(Mass. 

Total. 

1921 

70 

no 

180 

378 

07 

70 

91 

228 

1922 

70 

112 

155 

343 

08 

79 

77 

224 

1923 

80 

137 

240 

403 

72 

75 

03 

210 

1924 

80 

111 

174 

,371 

77 

88 

88 

253 

1925 

87 

103 

105 

355 

77 

76 

89 

241 

1920 

85 

91 

220 

402 

75 

07 

95 

237 

1927 

(M) 

89 

235 

414 

82 

00 

112 

200 

1928 

89 

83 

226 

397 

82 

09 

120 

277 

1929 

90 

81 

228 

399 

82 

07 

129 

278 

1930 

80 

70 

178 

328 

75 

05 

150 

290 

Total 

839 

993 

2,018 

3,850 

757 

721 

1,020 

2,498 

Per cent. 

22 

26 

52 

100 

80 

20 

41 

100 

1908-13* 

Per cent. 

te j 

26 

1 

58 ^ 

100 

25 

24 

51 

100 


* Prior to Jst January, 11)08, loss complete information as to class of travel 
was obtained. 

Note , — The figures for the last nine months of 1923 and for subseipient 
years are exclusive of passengers who departed fiom, or arrived at, Irish 
Free State ])orts. 


Doling 1925 a class of travel entitled “ Third-Class Tourist ’’ was 
instituted, accommodation superior to that for ordinary third-class 
passengers being provided for passengers so described. From 1928 
onward, however, the tourist-class accommodation was improved, 
and in many cases it replaced second-class accommodation. The 
numbers of inward and outward passengers reported as travelling in 
the class were : — 37,000 in 1926, 78,000 in 1927, 91,000 in 1928, 105,000 
in 1929, 118,700 in 1930, 95,400 in 1931, and 154,000 in 1932. The 
numbers for 1926-30 are included in the table above with third- 
class passengers. The third-class tourist services operated mainly 
between the principal English and Scottish ports and North America, 
but recently there has been a development in the tourist services to 
other parts of the world. The increased popularity of this class of 
travel has been reflected in the decreased numbers travelling second- 
class in the years mentioned as compared with the figures for the first 
half of the decennium. The increase in the numbers recorded as 
travelling in the tourist class in 1932 is primarily due to the 
inclusion in this class in this year of the bulk of the passengers 
travelling on pleasure cruises. 
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Conclusion, 

As is the case with many other social problems, the after effects 
of the war altered considerably the overseas settlement of population 
from these Islands. The unrestricted emigration of individuals by 
their own efforts gave place to selective and restricted migration. Of 
the aggregate of 800,000 British emigrants to the Dominions of 
Canada, Australia and New Zealand from September, 1922, to 
December, 1930, about 344,000 took advantage of the assistance 
which the Governments of this country and of the Dominions 
provided. This number might have been substantially greater in 
the period 1924-29 if the physical or other standards required by 
the Dominions had not been so high. Some of the causes leading to 
a restriction of Empire settlement have been the industrial habits 
and the townward bent of the general population of this country, 
their improved standard of living and the cumulative effect of the 
various schemes of social insurance ; the high cost of ocean travel ; 
and the ability of the Dominions to absorb new arrivals in employ- 
ment being mainly restricted to agricultural work for men and 
domestic service for women. Outside the Empire the United States 
Government decided in 1921 on a policy of restricted immigration. 
The reduction of post-war emigration from this country to the 
United States to a smaller average for the ten years ended 1930 than 
for any of the pre-war decennia for which information is available, 
and by about 26,000 annually compared with the average for 
1901-10, may be attributed mainly to this action of the United 
States. The total reduction in the volume of net migration from the 
British Isles in the dccennium 1921-30 as compared with that in 
the ten years 1904-13 was more than 40 per cent. In the last two 
years the normal movement has been reversed, and the number of 
British subjects immigrating into the United Kingdom from non- 
European countries exceeded those emigrating by about 37,000 in 
1931 and 49,000 in 1932. 

What is likely to be the volume of migration in the future ? That 
the people of this country are most ready to undertake the adventure 
of migration when times are prosperous, and least ready when they 
are depressed, was the opinion expressed by Sir Eobert Giffen as long 
ago as 1885, and there is no sound reason to suppose that this factor 
will not continue to have some influence on the volume of emigration 
in the future. That it may not be allowed to have as full play as in 
the days before the war may be gathered from the foregoing survey 
of the conditions under which emigration has been taking place since 
the war. And unless the Dominions adopt social legislation on the 
same lines as our own, there is likely in the future to be less desire 
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to emigrate than in times past. The influence of social legislation in 
this country on the volume of migration, it may be noted, assumes 
greater importance in times of depression than in times of prosperity. 
Some further action seems called for to minimize the effect of this 
factor, and it is suggested that it might be found possible to arrange 
for the capitalized value of the contributions paid to be placed to the 
credit of suitable applicants. The ability to emigrate with some 
capital is probably a main reason why emigration tends to attain its 
greatest volume when the economic conditions in this country are 
good. 

Some of the largest movements in the past have taken place when 
there was a different level of prosperity in these Islands and in the 
United States or the Dominions, either when as in the ’forties the 
conditions in Ireland were so bad that people struggled to go any- 
where overseas where there was some chance of doing better, or in 
later years when in the rapid development of new lands there were 
greater opportunities for success overseas than at home. With the 
greater interdependence of countries on one another under modern 
conditions, such markedly different levels of economic prosperity 
arc less likely in the future to persist for any length of time, though 
the relative level of prosperity in this country and elsewhere will 
doubtless have some influence in determining the volume of 
migration. 

The following extract taken from an article “ Migration in 1931,” 
which appeared in the August, 1931, number of The Oversea Settler, a 
Bulletin issued by the Oversea Settlement Department, may be 
considered as representing the view of that Department regarding 
the present slump in migration from this country. 

“ If, however, the causes of the present slump in migration 
are understood, there is no reason for pessimism as to the 
future. In the first place, it should always be remembered that 
migration goes hand in hand with prosperity. Secondly, what- 
ever may be the continental view of migration, as a ‘ safety- 
valve’ for undue pressure of population, our view, radically 
different, is that it implies a continual, a progressive and 
economic redistribution of population throughout the Empire, 
carefully regulated to meet current conditions and requirements. 

“ There is little ground, therefore, for surprise — and still less 
for alarm — if in this period of world-wide trade depression 
migration has of its own accord sunk to so low an ebb. Nor can 
we expect that, while the depression continues, the oversea 
Dominions will encourage the inflow of new population. Their 
main preoccupation at present, and rightly so, is to solve their 
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own economic problems and thus to provide jobs for their own 
people. It must not be thought, however, that because the 
Home and Oversea Governments have agreed for the present 
drastically to curtail assisted migration, any embargo has been 
placed upon immigration from the United Kingdom to the 
Dominions. There is nothing to prevent the independent move- 
ment of people of the right type from one part of the Empire 
to another, provided that they can pay their own way and 
maintain themselves on arrival overseas. But the Dominions 
will not encourage settlers when to do so would merely add to 
their difficulties and might mean failure, and hardship, for the 
settlers themselves. Nor is it advisable for our people to go 
unless they know beforehand that there are satisfactory prospects 
of their earning a livelihood. 

“ This depression, heavy though it is, must in the nature of 
things give way to prosperity, as has happened in past times. 
And we may be sure that when trade conditions improve, or, in 
other words, when a price more closely related to the cost of 
production can be obtained for the primary or stable products 
of our Dominions, and when their economic progress is resumed, 
so will the flow of migrants begin to swell from the trickle of 
to-day, until it again becomes a broad stream.'’ 

It may be assumed therefore that, with the return of a period of 
prosperity to the Dominions overseas, the maintenance of a flow of 
emigration from this country will, at least for some years to come, 
form a part of Governmental policy. 

That harm is done to the emigration policy of this country by 
the direct association of this question with a solution of our unemploy- 
ment problem appears probable ; so far from dumping our undesirables 
on the Dominions it appears more likely that they have withdrawn 
some of the best labour from this country. With the numbers of 
unemployed at present approximating 21 millions, it seems a far cry 
to the time when the extent to which population can be released for 
settlement overseas may be a matter of concern to the mother 
country. This aspect of the question, however, cannot be over- 
looked, as in matters of migration policy it is necessary to take the 
long view. 

Commenting on the enormous reduction in the number of births 
in England, and Wales during the past ten years, the Registrar- 
General states in his Preliminary Report on the 1931 Census (page xi) : 

The full significance of the fall will be but dimly appreciated 
for many years to come : any temporary satisfaction felt in a 
reduction of the number of unproductive mouths to be filled 
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during the present period of economic stress must sooner or 
later be qualified by a realization of the profounder secular issues 
involved. The births of to-day govern the population of the 
future; and just as the nation which faced the upheaval of 
1914 to 1918 was the product of the birth-rates prevailing 
towards the close of last century, we arc now observing the 
conditions which will shape the generations charged with the 
national destiny in the latter part of the present century.” 

Similarly the Registrar-General for Scotland observes in his 
Preliminary Report on the 1931 Census that the natural increase in 
1921-31 was smaller than in any inter-censal period since 1871. 

The Report of the Committee on Empire Migration which has 
recently been published (Cmd. 4075) examines the trend of population 
in this country and in the Dominions, comments on the depressed 
state of agriculture overseas, and arrives at the conclusion that 
there is an economic disharmony between Great Britain and the 
Dominions in the matter of migration. In other words, whilst Great 
Britain could at present spare considerable numbers of her people 
for settlement overseas, the Dominions arc not now in a position to 
absorb them. When the Dominions are in a position to absorb new 
settlers. Great Britain may not be able to spare them. 

The decline in the inter-censal increases in Great Britain in the 
last two decennia (viz. from 3 , 832,000 in 1901-11 to 1 , 937,000 and 
2 , 021,000 respectively in 1911-21 and 1921-31) will be reflected in 
the numbers of workers available in the immediate future. A com- 
parison of the estimated gross average annual increase in the popula- 
tion of Great Britain of ages 15-65 for the quinquennia 1931-36 and 
1936-41 based on the results of the 1921 Census of Population shows 
a striking decrease in the numbers for whom employment is to be 
found. The estimated numbers as shown in Appendix XXI to the 
Report of the Committee on National Debt and Taxation (p. 161) 
are : 



T’frsonR. 

Muirs. 

Fonmlrs. 

Between 1926 and 1931 

260,000 

134,000 

126,000 

„ 1931 and 1930 

133,000 

74,000 

69,000 

„ 1936 and 1941 

98,000 

61,000 

37,000 


These estimates, however, may be revised to some extent when the 
full results of the 1931 Census are available. 

Assuming that the statesmen and economists will in due time 
find a way out of the present economic depression and that there is 
a return to world prosperity, it may be expected that Empire settle- 
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ment and the movement to the United States will again be resumed. 
This renewal of emigration may be hastened, at least so far as Empire 
settlement is concerned, by action to minimize the effect of social 
legislation in this country and by assistance to emigrants by the Home 
and Dominion Governments. The present would appear to be a 
suitable time to consider both these matters, and to review the whole 
of the schemes which have been adopted by the Oversea Settlement 
Committee with a view to determining what kinds of scheme have 
the best chance of success, so that new schemes, possibly on a broader 
scale than in the past, may be put into operation as soon as the 
Dominions find themselves once more in a position to absorb 
settlers in substantial numbers. Although, in the future, emigration 
may be on a considerably smaller scale than in pre-war days, it may 
still, within the next one or two decades, be on a scale commensurate 
with the ability of this country to release population of the ages 
which the Dominions require, regard being had to the diminishing 
numbers of new entrants into the labour market. 
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APPENDIX I. 

Passenger Movement between, the British Isles and Places outside 

Europe. 

All Nafionalities — Outward Movement (1815-1930). 


(Numbers in thousands.) 


Period. 

A nnual Averages. 

United 

States. 

British 

North 

America. 

Australia 
and Niw 
Zealand. 

All Other 
Places. 

Total. 

1815-1820 

8 

12 

♦ 

t 

20 

1821-1830 

10 

14 

1 

t 

26 

1831-1840 

31 

32 

7 

t 

70 

1841-1860 

109 

43 

13 

3 

108 

185l-18(>0 

150 

23 

51 

5 

229 

1801-1870 

142 

20 

28 

7 

197 

1871-1880 

153 

23 

32 1 

15 

223 

1881-1890 

255 

40 

38 

23 

350 

1891-1900 

181 

33 

13 

39 

260 

1901-1910 

271 

114 

24 

03 

472 

1911-1920 

135 

107 

40 

52 

334 

1921-1930 

158 

119 

51 

77 

405 


British Nationality — Outward Movement (1853-1930). 


1863-1860 

101 

15 

40 

2 

164 

1801-1870 

113 

13 

27 

4 

157 

1871-1880 

109 

18 

30 

11 

108 

1881-1890 

172 

30 

37 

17 

256 

1891-1900 

114 

19 

13 

28 

174 

1901-1910 

120 

84 

23 

51 

284 

1911-1920 

60 

93 

40 

45 

244 

1921-1930 

76 

90 

60 

70 

286 

British Nationality — Inward Movement (1870-1930). 


1876-1880 

36 

5 

5 

9 

55 

1881-1890 

54 

8 

9 

12 

83 

1891-1900 

03 

10 

9 

20 

102 

1901-1910 

02 

25 

10 

39 

136 

1911-1920 

47 

41 

12 

43 

143 

1921-1930 

41 

48 

20 

06 

174 


* Not recorded, 


t Less than 600. 
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APPENDIX II. 

Net Migration from the British Isles to Places outside Europe 
( 1876 - 1930 ). 

British Nationality — Excess of Outward over Inward Passengers, 


(Numbers in thousands.) 


Period. 

Annual Averages. 

United 

States. 

British 

North 

America. 

Australia 
and New 
Zealand. 

All Other 
Places. 

Total. 

1876-1880 

47 

8 

28 

4 

87 

1881-1886 

124 

24 

36 

3 

187 

1880-1890 

110 

20 

22 

7 

159 

1891-1895 

06 

11 

4 

8 

80 

1896-1900 

38 

7 

4 

7 

56 

1901-1905 

68 

36 

6 

18 

117 

1906-1910 

70 

84 

20 

5 

179 

1911-1913 

49 

132 

67 

9 

257 

1921-1925 

38 

45 

37 

4 

124 

1926-1930 

31 

39 

24 

5 

99 


APPENDIX III. 


Outward Movement from the British Isles to Places outside Europe 

( 1876 - 1913 ). 


Numbers of English and Welsh, Scottish ami Irish Passengers.* 
(Numbers in thousands.) 


I 


Annual Average b. 


Perioil. 

United 

States. 

British 

North 

America. 

Australia 
and New 
Zealand. 

Other 

Coun- 

tries. 

Knglinh 

and 

Welsh. 

Scottish. 

Irish. 

Total. 

1876-1880 

83 

13 

33 

13 

85 

14 

43 

142 

1881-1886 

168 

32 

43 

16 

152 

26 

80 

258 

1886-1890 

174 

28 

32 

19 

168 

28 

67 

263 

1891-1896 

137 

21 

14 

24 

124 

20 

52 

196 

1896-1900 

92 

17 

12 

32 

96 

17 

40 

163 

1901-1906 

121 

61 

14 

48 

154 

33 

47 

234 

1906-1910 

131 

118 

32 

46 

218 

59 

50 

327 

1911-1913 

116 

178 j 

82 

53 

306 

77 

46 

429 


♦ Prior to 1908 particulars of British Colonials were not separately recorded 
in the Returns. Subsequent to April 1, 1912, particulars of the nationality 
of passengers were not recorded in the lists ; from that date passengers travelling 
from or to the four divisions of the United Kingdom (t.e, England, Wales, 
Scotland and Ireland, and from April 1, 1923, Northern Ireland) were recorded 
by country of last permanent residence — permanent residence for this purpose 
being regarded as residence for twelve months or more. Particulars of the 
immTOrs of emigrants from, and immigrants into, each division of the United 
Kingdom in the ten years 1921-30 are shown in Appendix TV. 


12 
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APPENDIX IV. 


British Migrants to and from non-European Countries (1921-30). 


(Xiimberfl in thousands.) 



Knii‘?r.uits. j 

1 Imimtfrants. 

Tear. 

From 

En"hin(l 

uikI 

Wal(S. 

From 

Seot- 

Iniul. 

L'’rom 

Ireland 

(Northern 

and 

Southern). • 

From 

Ihitisli 
Isl( s. 

To 

England 

and 

Wales. 

'I’o 1 
Seot- 
land. 

I’o 

Itelttiid 

(Northern 

and 

Sold hem). 

To 

British 

Isles. 


linti th North J mrrirn . 


1921 

49 

19 

3 

98 

19 

1 

1 

21 

1922 ... 

31 

12 

3 

19 

13 

2 

1 

19 

1923 ... 

63 

29 

7 

S9 

9 

2 

1 

12 

1921 ... 

39 

19 

10 

98 

11 

1 

1 

19 

1926 .. 

21 

11 

6 

40 

10 

.3 

1 

14 

192C ... 

29 

16 

8 

62 

h 

2 

1 

11 

1927 

31 

19 

8 

65 

9 

3 

1 

13 

192S 

33 

16 

8 

69 

11 

1 

1 

19 

1929 .. 

38 

20 

9 

97 

9 

.3 

1 

13 

1930 ... 

19 

9 

4 

32 

Avttralut. 

11 

4 

1 

19 

1921 

22 

6 

1 

28 

8 

1 

* 

9 

1922 

31 

7 

1 

.39 

7 

1 


S 

1923 .. 

33 

9 

1 

10 

7 

1 

*' 

8 

1921 

31 

7 

*) 

40 

7 

1 


8 

1926 .. 

27 

7 

2 

39 

7 

1 


8 

1929 

32 

11 

3 

49 

7 

1 


8 

1927 ... 

20 

10 

3 

12 

7 

1 


8 

1928 

22 

9 

2 

30 

7 

1 

*» 

8 

1929 ... 

11 

4 

1 

19 

8 

1 

1 

10 

1930 ... 

7 

1 

1 

iV 

9 

Vtr Ztnhini 

11 

1. 

1 

1 

13 

1921 .. 

1 S 

2 

1 

ll 

1 

1 ** 

1 

1 

1922 ... 

8 

3 

1 

12 

2 

> 


2 

1923 ... 

9 

3 

« 

9 

2 



2 

1921 

7 

.3 

1 

11 

2 



2 

1926 

S 

3 

1 

12 

2 

U 


2 

1929 

10 

5 

2 

17 

2 


* 

2 

1927 .. 

6 

2 

1 

S 

2 

*<■ 


3 

1928 .. 

1 

1 


,6 

.3 


** 

3 

1929 .. 

4 

1 


6 

3 




1930 ... 

3 

1 

Jit 

4 

'iti<<h h'mpt 

3 

re. 

* 


U 

1921 

102 

2S 

7 

\ 137 

13 

1 

2 

6.3 

1922 .. 

S7 

26 

9 

i 118 

n 

7 

2 

60 

1923 

107 

11 

10 

1.68 

37 

9 

2 

46 

1921 ... 

91 

32 

13 

139 

.,8 

s 

2 

48 

1926 ... 

76 

21 

10 

109 

36 


2 

43 

1929 

88 

31 

14 

139 

33 

6 

2 

40 

1927 

S3 

HI 

12 

129 

36 

9 

2 

43 

1928 ... 

75 

29 

11 

112 

.38 

7 

2 

47 

1929 

71 

28 

11 

110 

39 

7 

2 

46 

1930 ... 

42 

13 

9 

1 

91 

IntUd Siati 

41 

s. 

1 8 


52 

1921 ... 

21 

13 

19 

69 

9 

2 

.3 

14 

1922 ... 

21 

11 

16 

60 

7 

2 

4 

13 

1023 ... 

33 

49 

24 

103 

4 

2 

2 

8 

1924 ... 

9 

6 

14 

29 

9 

4 

2 

12 

1926 ... 

14 

13 

29 

69 

5 

2 

2 

9 

1929 

12 

14 

29 

66 

4 

2 

1 

7 

1927 ... 

10 

12 

27 

49 

4 

2 

2 

8 

1928 ... 

8 

12 

24 

44 

4 

2 

2 

8 

1929 ... 

12 

16 

22 

49 

3 

2 

2 

7 

1930 ... 

10 

12 

19 

41 

All Places, 

4 

3 

2 

9 

1921 ... 

1.32 

41 

29 

199 

69 

11 

4 

71 

1922 ... 

1 13 

40 

21 

174 

61 

9 

6 

08 

1923 ... 

146 

89 

31 

298 

47 

8 

4 

69 

1924 ... 

108 

39 

27 

174 

60 

12 

1 

99 

1925 ... 

91 

38 

39 

171 

45 

lo 

4 

59 

1929 ... 

106 

49 

43 

197 

42 

8 

3 

63 

1927 .. 

98 

44 

39 

181 

46 

9 

4 

68 

1928 ... 

88 

38 

S5 

ICl 

47 

10 

4 

91 

1929 ... 

88 

43 

33 

194 

45 

9 

4 

58 

1930 ... 

67 

29 

25 

108 

52 

12 

6 

60 


« Under 600. 




MERCHANT SHIPPING ACT, 1906, and ALIENS RESTRICTION ACTS, 1914 and 1919. 


1933.] 


and to the United Kingdom. 


225 




I hereby Certify that the Provisions actually laden on board this Ship are sufficient, according to the requirements of the 
Merchant Shipping Acts, for Statute Adults for a voyage of davs. 

Date of Departure 192... {Signature) Master, Date 192.. 
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Discussion on the Paper by Mr. Leak and Mr. Priday. 

Dr. Snow : I have special pleasure in rising; to propose the 
vote of thanks to Mr. Leak and Mr. Priday for their particularly 
interesting and readable paper. I think it will be a source of 
considerable satisfaction to the Society that the official statis- 
tician of the Board of Trade, so soon after his appointment, is 
reading a paper before the Society, and it augurs well for the future 
to see that the traditions associated with the names of Flux and 
Macrosty are likely to be continued by their successors, Leak and 
Priday. 

The statistics of migration are frequently very difficult to 
follow, and it is an advantage, accordingly, that the people who 
are responsible for the routine handling of these statistics should 
come forward and interpret them to us. In this connection some 
of us will remember the words of Professor Greenwood in opening 
a discussion at a meeting last year on official statistics : When 

all has been done that can be done it will remain true that much 
knowledge of the subject-matter as well as preliminary training 
in purely statistical methods must be possessed by any person who 
wishes to make profitable use of official data.” Professor Green- 
wood took the view that the people who are responsibh' for the 
accuracy of the statistics are those best capable of interpreting 
them, and I think that most of us in this room will agree with 
his dictum. 

The opening sentence of the paper, mentioning that no paper 
on migration has been read before the Society during this century, 
is not strictly accurate. A paper on an aspect of migration was 
read in the early part of 1915. It dealt, however, with a very 
restricted side of migration and was entitled “ The Magnitude of 
the Population of Kngland and Wales available for Emigration.” 
It is of some interest to recall the circumstances of that paper. 
In 1912 a Eoyal Commission was appointed under the title of the 
“ Dominions Royal Commission.” The Chairman of the Com- 
mission was Sir Edgar Vincent, who later became Lord D’Abernon 
and was recently President of this Society, while another member 
of this Commission, Sir Alfred Bateman, was also a past President 
of the Society. Just before the war a very great deal of public 
attention was being given to the subject of migration. Emigration 
from this country in 1911 reached the highest point ever touched 
and many people began to fear that wo were losing the best of our 
population and should suffer for it in due course. Great differences 
of opinion were shown on the subject. On the one hand, Mr. 
Harold Cox expressed the view before the Commission that this 
country should aim at emigrating at least 500,000 people a year as 
a minimum. Mr. John Burns, who was then the Cabinet Minister 
most closely concerned with the subject, was of opinion that the 
maximum we could afford to emigrate was 60 per cent, of our 
annual natural increase. The Commission decided to have some 
statistical memoranda prepared, and the paper referred to was 
one of them. In one of the memoranda an attempt was made to 
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ascertain the relationship between migration movements and other 
economic factors, and in view of the interesting paragraph at the 
end of the present paper it may be appropriate to refer to that 
investigation. It was found that in the case of migration to 
Canada and the United States there appeared to be quite a high 
correlation between the extent of the emigration one year and the 
exports to those countries in that year, while in the case of migra- 
tion to Australia the highest correlation appeared to be between 
the exports of one year and the migration in the next year. The 
general conclusion reached was, “ There is little evidence that 
migration directly causes increase in external trade. The relation- 
ship between them appears to be one of association merely. The 
waves and depressions of trade and migration occur together and 
the enquiry gives no support to the opinion that activity in 
migration causes activity in trade. . . . Left to itself migration 
appears to be a phase of a world-wide economic phenomenon — an 
indication of prosperous conditions. The periodic booms in trade 
throughout the world require some redistribution of labour, and 
this has been efTect(‘d by migration. . . . On the whole question 
of the relationship between migration and general prosperity the 
most simf)le hypothesis to account for th(* fact that, under the 
unconstraiiK'd conditions existing during the greater part of the 
period from 1878 to 1911 , migration from the United Kingdom to 
the Dominions was associated with times of prosperity is that 
migration is an important aid to commercial and industrial welfare 
by effecting the translation of labour to its most productive 
spheres. It is not justifiable to assume from this, however, tliat 
the artificial transportation of a considerable population to the 
Dominions in a time of industrial stagnation is necessarily going 
to do much to accelerate the time of prosperity.” 

On the question of the emigration of women some rather 
unexpected results came from the statistical analysis. A number 
of associations which advocated female emigration pointed to the 
very high surplus of women in this country, at that time amounting 
to about 1,200,000, When this figure was analysed it was found 
that the surplus of unmarried females was only 300,000, and when 
further analysis was made of the population aged 15 to 35 the 
surplus of unmarried women over unmarried men was almost 
negligible. 

There are three points in the paper that I should like par- 
ticularly to refer to. The first is that of the future of migration. 
The Overseas Settlement Department appear to take a very 
optimistic view and consider that migration will flow in considerable 
volume again. The writers of the paper appear to be rather more 
cautious. My own opinion is that emigration from this country 
for some'* considerable time ahead, say, at least a decade, will be 
on a relatively small scale. I think tnat a study of the history of 
migration over the past century supports this view. There was 
a long period when the power making for emigration was a force 
repelling people from this country. This was certainly so over a 
considerable part of the first half of last century, when conditions 
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in this country were so bad that people with little knowledge of 
conditions on the other side went away in the hope of improving 
their standard of life. Over the later part of the second half of 
the century, however, the power making for migration was an 
attractive force from the other side. The development of railways, 
etc. had opened up new fields for agriculture ; labour was required, 
and it was attracted to these spots. I am inclined to think that 
now we have reached a stage when there is neither much attraction 
to the other side nor much repelling force from this side. So far 
as the repelling force is concerned, Mr. Leak has referred to the 
effect of social insurance in this country, and there can be little 
doubt, I think, that the prospects of having a pension at sixty-five 
in this country, if they remain here, must create a frame of mind 
tending to keep people here rather than to make them think 
about going to other countries. The attractive force to the other 
side would also appear to have ceased. It has been recently stated 
that ‘‘ A farmer using modern agricultural machines can now 
accomplish in one hour what it required 3,000 hours for him to do 
a century ago.’’ The development of machinery in agriculture 
appears to have reached such a stage that we can expect very 
little demand in agricultural countries for emigrants for some 
considerable time to come. For these two reasons I am inclined, 
personally, to take the opposite view from that of the Overseas 
Settlement Department, and consider that emigration from this 
country will be at a low ebb for some years to come. 

The second point I wish to refer to is the effect of the cessation 
of emigration on employment in this country. Some very interest- 
ing figures are given in Table X. These show that in the decade 
following the war we emigrated about 110,000 people a year. The 
figures for the last three years, however, show no less than 390,000 
below that average. In other words, there are about 400,000 
people in this country now who would not have been here if the 
average rate of migration of 1921 to 1929 had been maintained in 
the last three years. According to the figures in the table, about 
half of these would be men, so that from this point of view we 
can say that the cessation of emigration is responsible for 200,000 
of the unemployed. The gravity of these figures will be appre- 
ciated if we look ahead. Supposing the experience of the past 
three years continues for the next five years, we shall have a 
population of about 1,000,000 more in 1937 than we should have 
had if the average rate of migration had continued, and this, of 
course, is a very important factor in considering employment in 
this country. 

The third point in the paper to which I should like to refer is 
that of the effect of this cessation of emigration on the age dis- 
tribution of the population. A few years ago, some of us in this 
room, for various purposes, made distant forecasts of the popula- 
tion in this country up to 194 : 1 . We expected the total population 
throughout the decade of the ’thirties to increase but slowly, but 
the important point in the calculations was that there was con- 
siderable increase to be expected at old ages and an actual decline 
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at young ages. At the present time, if migration had continued 
at the level of the decade 1921 to 1929, the population in the age 
group 15 to 35 would actually have been diminishing. It is just 
this particular age group which emigration used to draw from most 
heavily, and accordingly the cessation of emigration means that 
the population in this age group is not declining to the extent that 
was expected. From this point of view, accordingly, the cessation 
of emigration has some advantage. It is tending to keep up the 
population in young and middle life, and we are, as a consequence, 
maintaining a more stable age distribution. 

I have mentioned three points in the paper which I consider 
especially important, namely, the future of migration, the effect 
on employment, and the effect on age distribution in this country, 
but there arc many other points of interest and I have no doubt 
that those taking part in the discussion will refer to them. I 
think the paper is a most valuable one and I have very great 
pleasure in formally proposing the vote of thanks to Mr. Leak and 
Mr. Friday. 

Dr. Isserlis : My first duty is to express my own pleasure and 
gratification at the excellence of the paper that has been put before 
the Society by two Fellows who are closely associated with a great 
Department of State. For this part of what I have to say it will 
be sufficient for me to associate myself with the previous speaker, 
who spoke not only with remarkable ability, but with amazing 
modesty ; he carefully concealed the fact that the able statistician 
who contributed the statistical discussions and memoranda to the 
Dominions Commission — some of which have become classical — 
was speaking to you. 

Compliments on the paper are particularly deserved when one 
considers the extraordinary difficulty of the material. It requires 
very able guidance to enable readers of official stativstics to find 
their way between passengers out of this country and emigrants 
out of this country, and of course the same applies to inward 
travellers. I do not suppose the authors of the paper will claim 
that they have completely overcome the difficulty, because so 
much of it depends not on responsible people filling up forms which 
they are required to do by statute, but on the personal statements 
of individual passengers or possible emigrants, and these are, of 
course, not always reliable ; in fact, the outward-bound passenger 
is not always aware himself whether he will take up residence in 
the foreign country outside Europe for a year or for longer. 

It is possible that some of those agricultural workers who 
returned from Canada had fully intended to stay there for good if 
they could get permanent work. 

Speakings of the figures as a whole, particularly the aggregates, 
I should like to ask Mr. Leak if he has ever considered the possi- 
bility of using the aggregate figures in a rather different connection, 
that is, in providing a measure of exposure to risk in the case of 
passengers travelling by sea. In the last year or so, this number 
was rather over three million people, but some of the journeys 
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were very short ones. A Channel crossing may be very uncom- 
fortable but need not kwst more than a couple of hours. I have 
often tried, but confess I have failed, to compare the risk of death 
to a passenger by sea with the risk of death to a passenger by 
train or by motor-car ; this latter is complicated by the extra- 
ordinary liability of the motor-car to kill other than passengers. 

One passage in the paper that interested mo greatly, and has 
already been referred to by Dr. Snow, is the correlation of the 
volume of migration with periods of prosperity in trade. As 
stated in the i)aper, Sir Eobert Giffen was definitely of that opinion 
as long ago as 1886. I myself was responsible for making a similar 
statement before the Oversea Settlement Committee in 1926, but 
the authors of the paper have pointed out that migration may 
increase either because trade is good here or in the United States, 
or because there is a famine in Ireland, and Dr. Snow, I think, 
sums up the position by saying that the best we can say is that 
there is association between prosperity either in the same or 
previous year and th(* volume of migration, but it is very dilhcult 
to say that one causes the other. The paj)er not only gives an 
analysis of the past statistics, — it goes a litth' beyond statistics 
and expresses opinions as to desirable things to b(‘ done by the 
Government of this country or others in the future. The sugges- 
tions for commuting social insurance payments of various kinds 
in the cas(‘ of an emigrant are of great interest. This question of 
the disinclination of the emigrant to leave because of the valu(‘ 
to him of the various forms of social invsurance is important, but 
there is another side of the picture, which perhaps the powers that 
be in the Dominions have not considered — that is, that the emigrant 
whom they wish to have, the well-brought-up young man of 
between fifteen and thirty-five, has cost this country a good deal 
to bring up to that age, and the Dominions want to have that 
young man very often just at the time when he begins to have a 
net value to tlie country which has produced him. I put the 
figure forward as a tentative one, and it refers to the costs of five 
or six years ago, when I estimated that the community, including 
the child’s parents, must have spent five or six lumdred pounds 
on the boy before he reaches the age of fifteen, especially if he is 
the kind of boy the Dominions want to have. When the time of 
prosperity comes and Australia and Canada ask us to help them 
by furnishing them with suitable emigrants, instead of asking this 
country to pay towards the cost of the passage, they might be 
asked to pay a commutation fee for each emigrant. 

1 have much pleasure in seconding this vote of thanks. 

Mr. G. F. Plant, Secretary of the Oversea Settlement Com- 
mittee, said that in the first place he would like to associate himself 
with the proposer and seconder of the vote of thanks in congratu- 
lating very heartily the writers of this excellent paper. It deserved, 
and no doubt would receive, very careful study from all who were 
interested in migration. In. the meanwhile, he would like to offer 
a few observations on one or two points which occurred to him. 
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The first of these concerned social insurance. Perhaps the 
Maclean Committee might feel more concern to-day than they 
did in 1926 as to the effect on migration of schemes of social 
insurance in this country. But at any rate, one thing seemed 
clear, and that was that there had been a change of attitude in 
the Dominions towards such provision as that which was made 
under the British Unemployment Insurance Acts. The world- 
wide economic depression had shown the Dominion people that a 
man might be willing to work and yet be unable to find a job. The 
old hard saying, ‘‘ If a man will not work neither shall he eat,” 
which he heard so often in Canada in 1928, would probably not 
be heard so frequently in future, and sheer force of circumstances 
might compel the Dominions to pass similar legislation to that of 
Great Britain in this and in other directions. One would expect 
this to have the effect of stimulating the migration movement. 

The second point he would like to mention was that concerning 
returning migrants. It was not always borne in mind that returning 
migrants were different in type from those who were ])roceeding 
overseas. Attention was called to this fact by the Dominions 
Royal (\)mniission in tludr Final Report, where they said that 
the returning inward flow differed from the outward flow in the 
essential characteristics of age and wealth. The report went on 
to say, “ Those who migrat(‘d wen* young and were in pursuit of 
fortune ; those who returned were of mature y(‘ars and in many 
cases had achieved success and acquired wealth.” 

The paper made both these points clear. It showed that in 
1921 to 1930, when the percentage of immigrants to emigrants 
was so high, 6o per cent, of the adult immigrants were over thirty 
years of age as compared with 45 per cent, of the emigrants. 
Moreover, the proportion of persons travelling first and second 
class was higher in the case of the inward movement, and this 
proportion had actually increased since the war. 

The third point was in connection with family migration. 
The Oversea Settlement Committee had always regarded family 
migration as the ideal form of migration. It was noticeable from 
the figures given in the paper that both before the war and after 
it, 35 per cent, of those who emigrated from this country went as 
families. The proportion was still higher in the case of assisted 
migrants, being rather more than 50 per cent. 

Then there was the question of aliens, and it would be seen 
that in 1920 to 1930 there was an excess of outward alien pas- 
sengers to the extent of 4,000. This dealt effectively with the 
criticism which had been made that whilst the Government had 
been encouraging the migration of British people to other parts 
of the Empire, it had not been regulating the alien movement into 
this country. 

As regards the standards of selection of assisted migrants, the 
Dominions, if they were assisting migration, ought to have the 
right to insist on a high standard mentally, morally, and physically, 
in the case of those to whom assistance was being given, and it 
would no doubt occur to everyone that if those who had been 



234 


Discussion on the Paper 


[Part II, 


rejected in the past had been allowed to go to the Dominions, 
their position would have been extremely difficult in these days of 
depression which were trying the endurance even of the best of 
our people. 

Finally, he (the speaker) cordially agreed with the conclusion 
arrived at by the writers of the paper as to the undesirability of 
associating unemployment and emigration. 

So far as the future was concerned, the Oversea Settlement 
Department was taking advantage of the present lull in migration 
to consider the best policy to be adopted in connection with the 
problems of Empire settlement when trade revived and migration 
could once more be resumed. He would like to add that, so far 
as he could judge from past experience, oversea settlement must 
always involve some degree of difficulty and hardship. To trans- 
plant an individual was very like transplanting a tree. The 
uprooting process was a great wrench ; to get a fresh start in strange 
soil could not be easy. In fact, it would seem that if Empire 
migration was to be carried out in the best possible way, there 
must be something of the missionary spirit about it. For this 
reason he could not help feeling that the Churches, if properly 
organized, ought to be able to play a very big part in assisting 
and stimulating this Empire movement in the future. 

Mr. Plant finally expressed his gratitude to the Society for the 
opportunity afforded to him of taking part in the discussion. 

Lt.-Col. C. Waley Cohen thought the authors of the paper 
were to be congratulated upon dealing scientifically with this very 
important question, because when one came to realize it the 
country was faced to-day with a standstill position in regard to 
migration. When one came to analyse the cause of that standstill, 
it would be found that the cause was the same as that of the stand- 
still which was affecting trade and banking. The real cause was 
the extraordinarily low level of wholesale prices and lack of 
increased wealth in the Dominions. 

He noticed that the reader of the paper quoted the statement 
of Sir Kobert Giffen, who always replied, “ But you have omitted 
the qualification.’’ It was quite true that migration had always 
been greater in times of prosperity, but it was also true that 
migration had been stimulated whenever there was a very marked 
difference between conditions in one part of the world and another, 
such as Ireland and Canada, in the ’eighties, and it was necessary 
to add that qualification because some of the biggest migrations 
had taken place from the United Kingdom, when, for instance, 
there was famine in Ireland or congestion of population in Great 
Britain. 

When this question was under consideration before the war, 
by Lord Tennyson’s Committee, at the request of Mr. Wilson Fox, 
Lt.-Col. Waley Cohen and Canadian economists went into the 
question and came to the conclusion that Canada could only 
absorb an extra family if it had an increase of £ioo-£i5o of extra 
capital. This was an aspect of the question that might quite well 
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be examined by the authors of the paper in connection with this 
interesting matter of statistics. 

One of the reasons of the standstill was that owing to the fall 
in prices, the capital of Canada and of the Dominions had depre- 
ciated so much that instead of having more capital to employ 
more men, they had not enough capital to employ their own people 
in their own country. That contrast suggested another thing, that 
if one wanted to stimulate the migration of people from this 
country, one of the things to be done was to direct the investment 
of capital to the British Dominions as far as possible. There was 
no shadow of doubt that the capacity of other Dominions to absorb 
fresh emigrants would depend upon increased wealth and capital. 

Sir Josiah Stamp estimated some time ago that it required 
£ 1,000 to £i,6oo to employ one family in the United Kingdom. 
Evidently his investigations were more or less on the same lines 
as those which Lt.-Col. Waley Cohen had himself made before the 
war. There was one error in the paper — namely, the suggestion 
that the scheme by which Canadian doctors were sent over to 
England to examine emigrants for Canada was in any way in 
deference to the Report of Sir Donald Maclean’s Committee. It 
was a most unfortunate experiment and created a great deal of 
irritation. It was not in any way initiated in deference to the 
Report of the Committee. 

Another point worthy of mention was that it was very difficult 
to estimate how far social insurance had affected migration. In 
making investigations amongst the unemployed, the opinion was 
unanimously expressed that even to-day social insurance was not 
the main factor in the fall in migration. In the evidence before 
the Select Committee of 1885-6 and before Lord Tennyson’s 
Committee, the general opinion was expressed that the real 
thing that made people emigrate, apart from extreme social 
pressure, was the go-fever. The desire to visit new places was 
still as strong as before among young people. 

It was almost inconceivable, but the fact, that in Canada a 
British immigrant woman who married a Canadian might find 
herself sent home again as an undesirable immigrant six years 
later. Many of the people who had proved to be very desirable 
workers in this country had been excluded both from Australia 
and Canada. Lt.-Col. Waley Cohen said he had never known any 
representative of any Dominion who ventured to defend the 
present restrictions on migration which existed, particularly with 
regard to Canada and, to a lesser extent, to Australia and New 
Zealand. It was necessary to re-examine the whole question in 
consultation with the Dominions, and in this re-examination one 
of the things that would have to be carefully looked into was how, 
in normal times, if more migration were wanted from Great 
Britain, the increased wealth of the Dominions could be fostered 
so as to enable the emigrants to those Dominions to be absorbed. 

Commissioner Lamb (Salvation Army) said he had come to the 
meeting to learn, because he felt there was nothing more important 
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than the impulse referred to in the very able paper under discussion. 
He had not come prepared to speak, but to listen, and he had 
listened with pleasure and certainly with profit. It was new to him 
to think that, with three million people unemployed in this country 
with no apparent prospect of employment, that in itself was not 
going to be an expelling force ; he did not agree that this country 
could go on carrying three million unemployed people for ever. 

Eeference had been made to women. He had expected at 
this meeting to get up-to-date statistics, but the estimate given of 
excess women was more than ten years old ; the figures of to-day 
showed the excess to be over two millions. In Queensland some 
years ago the number of men in excess of women in the population 
was shown to be about 37,000; it is now over 40,000. No one 
could think that an Empire could be built up with women in 
excess in one part and men in excess in another. Surely that was 
a great mistake. 

Then there was the Eeport on Empire Migration prepared by 
the Empire Economic Committee with all the resources of the 
British Government at its dispovsal. The depressed state of 
agricult urci overseas was commented upon, and from that it was 
deduced that there was economic disharmony and no o])portunity 
for emigration from this country. The Committee appeared to 
bo unaware that agriculture in England, Scotland and Irehand was 
depressed. If the depression was worse overseas than it was in 
this country it must be pretty bad, but the conclusions were drawn 
from the depressed condition of agriculture overseas. For the 
first time in the history of statistics there were thousands of 
unemployed agricultural labourers in East Anglia. 

Mr. Plant had endorsed what Mr. Leak said that harm is 
done to the emigration policy of this country by the direct asso- 
ciation of this question with a solution of our unemployment 
problem appears probable.” He (the speaker) would rather stand 
for the truth, but what was the truth ? Mr. Plant must have over- 
looked the two lines immediately following, because there was the 
fact : “So far from dumping our undesirables on the Dominions 
it appears more likely that they have withdrawn some of the best 
labour from this country.” In the Industrial Transference Board’s 
Eeport issued four or five years ago it was stated that there were 
some 200,000 workers of first-class capacity unemployed in this 
country who were never likely to be absorbed in their particular 
trade. If anyone thought the question of British Empire migration 
could be separated from the problem of unemployment in this 
country they were mistaken, and Commissioner Lamb found it 
impossible to agree with them. He agreed with the finding of the 
Industrial Transference Board, that emigration on a largo scale 
was a way out. 

The world movement westwards was causing great disturbance 
in world politics. If that movement had been southward, it 
might have stirred up the British Empire to do something. It was 
said that the movement to the United States would again be 
resumed, but there seemed to be no likelihood of this being so. 
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It had been estimated that the capital value of a successful 
immigrant family was about two thousand pounds. In Germany 
there were many families ready and anxious to emigrate. Would 
anyone put up the proposition to the United States to take a 
million families during the next ten years from Germany on this 
basis by way of solving the reparations problem? What was 
wrong with such a suggestion ? 

Referring to the last paragraph of the paper, “ Assuming that 
the statesmen and economists will in due time find a way out of 
the present economic depression, and that there is a return to 
world prosperity ...” Commissioner Lamb suggested that that 
sentence might read : ‘‘ Assuming that under pressure of the 

humanitarians, the statesmen and economists, with or without 
bankers and industrialists, will presently find a way out of the 
present economic depression, then there will be an early return 
to world prosperity.” 

Mr. Stanley Jevons said that as an economist he had always 
been interested in migration, but he had been discouraged from 
attempting to study migration to and from Great Britain on account 
of the great difficulty in assessing the value of the statistics. 
Economists would be grateful to the readers of the paper for having 
provided a guide towards understanding the statistics of migration. 
He was not yet entirely satisfied that all the chances of error were 
eliminated by the method in force. He would like to know the 
opinion of the authors on the question of what amount of leakage 
there was into this country from the Continent of persons who 
came across in fishing boats or as stowaways or deserters from the 
crews of ships. It appeared that since the introduction of the 
Aliens Restriction Act it was possible that migration statistics 
had become a good deal less accurate than they used to be as 
representing the real movements of migration. 

As to the causes of migration, most economists would agree 
that the migration of European peoples in modern times had been 
due mainly to the attraction of better conditions abroad of which 
they learned. He had made some study of migration within the 
Indian Empire, and it was quite clear that whilst attraction was 
the cause in a good many cases, distress also was a cause, and 
sometimes both factors operated simultaneously. 

As regarded the economic effects of the change which had come 
over the emigration situation of this country, there was one 
interesting point, and that was the effect upon freight rates of 
steamship companies. It must be remembered that in pre-war 
days the emigrant traffic was enormously important to many 
steamship companies, both the Atlantic lines and those to Aus- 
tralia, and that a good deal of their revenue was derived from that 
source. Since the war they had had to be content with very little 
in that way, and since the steamship owner had to make his 
profits out of the round trip, and the export trade had not grown to 
take the place of emigrant revenue, there seemed to be a very 
good reason for the fact that import freight rates affecting raw 
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materials were much higher than they used to be, and than British 
industries could stand. That was having an adverse effect upon 
some of our big industries which drew their raw materials from 
America and the colonies. 

Mr. Macrosty said that he felt he was almost in a quasi- 
parental relation to the paper, because three years ago he first 
suggested to his colleagues in the Statistical Department of the 
Board of Trade that it was about time they had a paper on 
migration. That Department was always very busy, but in the 
fullness of time this paper had now been presented, and everyone 
would agree with him in saying it was a paper well worth waiting 
for. 

Dr. Snow had spoken of Mr. Leak and Mr. Friday carrying on 
a practice which Mr. Flux and he had followed when they were 
in the Board of Trade, but, in fact, the association between the 
Board of Trade and the Statistical Society was so close that it had 
always been the habit of the officials of the Statistical Department 
to compile reports in their leisure moments for the Society, and this 
dated back to the very beginning of the London Statistical Society. 
He hoped that this tradition, which had been carried on for nearly 
a hundred years, would continue as long as the Statistical Society 
and the Board of Trade continued to exist. At all events, this 
paper was a very good omen for the future. When the new Head 
of the Statistical Department of the Board of Trade came with a 
piece of work like this paper after such a short time in office, one 
was led to hope that the Society would have many more such 
papers from him and from his colleagues in the Department. 

There were two points in the pay)er to which Mr. Macrosty 
wished to refer. First, as to the decline of migration in the last 
decade and its probable effect upon employment in this country. 
It was quite possible to over-estimate the effect which that decline 
had had by throwing more people on the labour market in this 
country, because it had been coincident with a remarkable decline, 
running back for a long period, in the birth-rate. The one must 
be set off against the other. The second was in connection with 
the impelling cause of migration. Previous speakers had inferred 
that there were two forces acting independently, whereas they 
acted together. At one time the attractive force from one side 
might be the greater and at other times the expulsive force from 
the other side might be the greater, but no one would migrate 
unless he hoped to better himself, however bad his condition might 
be in his homeland. In that connection, when people talked 
about the movement from Scotland in the end of the eighteenth 
century, they should get their facts correct, because it was not 
over-population in the strict sense of the term which caused the 
movement. The expelling force was sheep. It was the develop- 
ment of sheep farms which cleared out the crofters from the 
better lands, and that was the immediate cause of the overseas 
migration. Subsequently the sheep were themselves expelled by 
the deer. 
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Mr. Macrosty said he had much pleasure in putting to the 
meeting the vote of thanks, already proposed and seconded. 

(The vote of thanks was carried unanimously.) 

Mr. H. Leak in reply, said : I appreciate very much the manner in 
which the paper Mr. Friday and I prepared has been received by the 
Society, and I should like to express my gratitude for the very kind 
remarks which have been made by the various speakers. I trust 
Dr. Snow will pardon my not referring in the opening paragraph to 
his paper on the magnitude of the population of this country available 
for emigration. I read the paper with considerable interest, but 
though it dealt with migration, it did not deal with migration 
statistics as such. 

In regard to the few criticisms on points of detail, I will make an 
amendment to meet the point raised by Colonel Waley Cohen regard- 
ing the examination of emigrants by Canadian doctors in this 
country. I do'not think there is anything in the suggestion made by 
Professor Jevons, and I hope he will be reasonably satisfied with the 
data included in the paper as having a fair degree of accuracy having 
regard to the imperfections of the systems under which they were 
compiled. 

1 am extremely glad that the paper has led to such a useful 
discussion; that was one of the objects we had in mind in preparing 
it. The other point we had in mind was to bring together the post- 
war statistics and to endeavour to indicate what they meant. 

I trust the observations made in the paper and by the various 
speakers will receive the careful consideration of those who are 
responsible for the formation of Government policy in this important 
matter of migration. 1 should like to take this opportunity of again 
thanking the Society. 

As a result of the ballot taken during the meeting the following 
candidates were unanimously elected Fellows of the Society : 

R. W. Mcekins. Jeray Neyraan. 

Jamini fihusan Mukerjee. Reginald Edward Watts. 
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Some Aspects of the Mortality from Whooping- 
Cough. 

By A. Bradford Hill, Ph.l)., D.Sr. (of tlio Statistical Staff of 
the Medical Research CVmncil). 

[Head before the Royal Statistical Society, Feb. 21fet, 1933, Proiessob Major 
Greenwood, F.R.S., V^ice-Picsident, in the Chair.] 

Historical Summary. 

“ On the whole, from all the enquiry I have been able to make, I am 
fully of opinion, with the learned Astnic tind others, that the Chin- 
cough, as it now exists, has not been described by any of the Greek, 
Roman, or Arabian Authors.” This is the conclusion reached by 
Dr. Robert Watt in his Treatise on the History y Nature and Treatment 
of Chincoufjhy published in 1813. It seems curious, as Creighton 
observes, that “ a malady so distinctly marked as whooping-cough 
is should figure so little in the records of disease from former times.” * 
Yet the first known account of an epidemic falls as late as the year 
1578, when Guillaume de Baillou of Paris (1538-161 fi) included a 
“ prevalent convulsive cough as part of the epidemic constitution of 
that year.” f An earlier account is referred to in the 1861-70 
Decennial Supplement of the Registrar-General for England and 
Wales (p. xxxix), it being there stated that “ whooping-cough first 
appeared in France in 141 4 ; and Mezerai says it cost the life of every 
person it attacked.” But according to Hirsch this, and other 
earlier accounts, cannot be substantiated as definitely relating to 
whooping-cough; they rest upon arbitrary interpretations of the 
text or upon errors of diagnosis, such as the confounding of whooping- 
cough with influenza, an error towards which the application in 
France of the popular name ‘ coqueluche ’ at one time to that disease 
and subsequently to whooping-cough has contributed a good deal.” J 
In the seventeenth century only occasional references are to be found 
to the disease, and not until the eighteenth, according to Hirsch, do 
accounts of epidemics become numerous. Hirsch concludes that it is 
impossible to decide whether this lack of reference really denotes a 
relatively modern origin. From the fact that in some countries 
whooping-cough has appeared only at wide intervals of time, and is 
directly traceable to importation from without, he deduces that its 

* History of Epidemics in Britain, Vol. II, Ch. VI, Whooping-Cough, 
pp. 066-77. 

t Ihid. 

i Hirsch’s Handbook of Geographical and Historical Pathology, Vol. Ill, 
p. 28. Translated by Charles Creighton, 1886. 
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“ native habitat ” is certainly by no means so extensive as its present 
geographical distribution. Sticker * lays stress upon the fact that 
between Baillou’s account in 1578 and Thomas Willis’s in 1658 no 
true epidemic is recorded. On the other hand, Creighton believes 
that the lack of reference to the disease in the medical ‘‘ compends ” 
is sufficiently explained by Willis’s remark that its management was 
left in the hands of old women and empirics. “ About the curing 
of this disease, the way of healing used in other kinds of coughs 
doth rarely profit here; wherefore old women and Empiricks 
are oftener consaulted than Physitians, and the rational curatory 
method being postponed and neglected, remedies for the most part 
onely Empirical are brought into use.” f This seems curious, since 
if its incidence was of the same order then as it is to-day, whooping- 
cough must have been one of the important causes of infant mortality, 
(Yet in New York State in 1928 Godfrey reports that “after the ‘ whoof ’ 
begins many mothers, and practically all grandmothers consider them- 
selves quite as competent as a physician to deal with the situation.”) 
Willis, however, refers to it as seldom “ very dangerous or mortal,” 
though “ it remains very difficult of cure; and frequently it rather 
ceases by change of the season than is extinguished by remedies.” 
This author also refers to whooping-cough in his treatise on the Patho- 
logy of the Brain, { where he states that “ this kind of convulsive cough 
is very frequent among children, and some years lays hold on so many, 
that it seems to be plainly epidemical : when it roots itself, it is very 
difficult to be cured by remedies ; yea, often being long protracted, 
it is hardly otherwise to be cured, but by the state of the year being 
changed.” Again he makes no reference to its fatality but possibly 
his observations were limited to older children upon whom the 
fatality rate does, today, fall lightly. In the Bills of Mortality, 
“ Hooping-cough and chincough ” first appears as a separate 
item in 1701. The deaths accredited to it are exceedingly few to 
begin with (in twos and threes) and rarely exceed a hundred for 
the first half of the eentury ; in the latter half of the century there 
is a steady annual total of some hundreds. This increase, Creighton 
remarks, can hardly be explained except on the hypothesis of more 
exact classification of infantile deaths, corresponding to the decline 
under the heading “ convulsions ” in the second half of the century. 
Watt in his study of the registers of the Glasgow burial grounds § 
finds that whooping-cough is responsible for about 5 to 5I per cent, 
of all deaths between 1783 and 1812 (or at ages under 5 years for 10 

* Goorg Sticker, Der Kemhhusten, 1896. 

t Tho. Willis, 1074. Pharmaceutke Eationalis, Part II, Sect. 1, Chap. VI. 

t Tho. Willis, An Essay on the Pathology of the Brain and Nervous Stock; 
in which convulsive diseases are treated of, 

§ Robert Watt, Treatise on Chincough, Glasgow, 1813. 
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per cent, of the deaths). This ratio is higher than that of the London 
bills of the same period— about 2 to 3 per cent, of all deaths, and 
Creighton says that it was probably the maximum in Britain, ‘‘ inas- 
much as the Glasgow death-rate of infants was the worst from all 
causes.’^ 

Utilizing a part of his data. Watt shows that 94 per cent, of the 
deaths from whooping-cough were of children under 5 years of age, a 
ratio that does not differ appreciably from that of modern times (97 
per cent, in 1921-30). 

The vital statistics of Sweden have long shown whooping-cough as 
a significant cause of death. From 1749 to 1764 there was an annual 
average of approximately 2,650 deaths. The general opinion of 
writers is that no differences of race and nationality create a pre- 
disposition to or an immunity from this disease. Watt, it is true, 
states that ‘‘ in warm climates, besides being less frequent, it is also 
less severe, and this is probably the true cause why it was scarcely, 
if at all, mentioned by the Ancients,” but this suggestion cannot 
easily be accepted. Ilirsch concludes that the information from the 
southern countries of Europe is so defective and covers such short 
periods that it is impossible to say whether the disease is less common 
or less severe in them than in the northern parts of the Continent. 
For Koumania, Turkey and Greece there is, he says, no lack of in- 
formation as to the epidemic occurrence of the disease. Modern 
statistics show, according to recent reports by the League of Nations 
Health Organization, that whooping-cough is at present exceedingly 
widespread. It causes a greater mortality than either diphtheria, 
scarlet fever or measles in the Scandinavian countries, the Nether- 
lands, Germany, Switzerland and Austria as well as in Japan. In 
Italy from 1926 to 1928 over thirty thousand cases were annually 
notified, and in 1926 there were 2,046 deaths from whooping-cough 
at ages under one year. This gives an infant mortality rate from this 
cause of 1,869 million compared with a rate of 2,758 per million in 
England and Wales in 1921-30. Part of this difference may be due to 
different standards of notification, but, ignoring that, the incidence in 
Italy seems sufficiently high to deny, according to modern figures, the 
possibility of absence of comment in ancient writers being due to 
absence of cases and deaths as a result of climatic differences. The 
severity of whooping-cough may be less in warm climates, but it 
does not seem likely that it is so much less as to make it a negligible 
cause of illness and death and one therefore to be ignored. 

Mortality in England and Wales since Registration. 

Coming to recent years we find that during the last decade, 
1921-30, whooping-cough was responsible, in England and Wales, 
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for forty-four thousand deaths, or, roughly, i per cent, of the total 
mortality of the population. Practically all these deaths (97 per 
cent., vide Table I) were concentrated on the age group under 5 years, 
and Table I shows that at these ages whooping-cough, in 1921-30, 
was the most important cause of death amongst the common 
infectious diseases of childhood. 


Table I. 

England and Wales, Number of Deaths recorded from certain 
Common Infectious Diseases of Childhood, 


Di*catle. 


Number of Deaths. 


Measles. 

Scarlet 

Fever. 

Whooping- 

cough. 

Diphtheria. 

Total. 

1901-10 

106,481 

36,083 

94,648 

60,924 

297,036 

1911-20 

98,679 

17,066 

66,380 

60,682 

231,697 

1921-30 

42,406 

8,849 

44,293 

32,704 

128,261 

Percentage of the deaths 
that were at ages under 
6 in 1921-30 

91 

46 1 

97 

48 



Taking all the various causes of death at ages under 5 years, 
whooping-cough, between 1896 and 1910, remained steady at ninth 
upon the list in order of importance as a cause of mortality. 
During 1921-30, although its absolute position improved very 
materially, its relative position worsened and it rose to fifth place 
in the list of causes of mortality at ages under 5, as a result of the 
greater redative decline in the number of deaths due to measles, all 
forms of tuberculosis and the diseases of infancy recorded under 
convulsions and congenital debility. 

This importance of whooping-cough as a cause of death early in 
life is, perhaps, not always sufficiently realized. Its importance 
remains in spite of the enormous improvement that has taken place in 
its mortality during the last three-quarters of a century, an improve- 
ment that is shown in Table II and Fig. (i), where the death-rates from 
measles and whooping-cough under 5 years of age are contrasted. In 
1861-70 the male mortality from whooping-cough was 3,408 per 
million, and the female mortality 4,157 per million. In 1921-30 
the corresponding rates were 1,147 and 1,415, only one-third of the 
rates sixty years previously. 

The fallin mortality from measles was nearly as great, the male 
mortality in 1921-30 being but 40 per cent, of that recorded in 
1861-70 and the female rate having fallen to 37 per cent, of the 
earlier level. A point of contrast is to be seen in the greater 
fluctuations of the measles mortality, and the concentration of the 
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major part of the decline in recent years, whereas the death-rate 
from whooping-cough has shown a more continual decline, though 
the larger part of it has taken jdace in this century. This decline 



in mortality is not evenly spread over the first five years of life. 
Table IIa shows that in infants under i year of age the mortality 
has been somewhat more than halved — the rate in 1921-30 was 40 
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per cent, of the rate in 1861-70. In the second year of life the 
mortality has fallen by two-thirds and from age 2 to age 5 it has 
fallen by very nearly three-quarters. Older children have gained 
more than infants. The decline does not differ appreciably between 
the sexes. 


Table II. 


England and Wales. The Death-raie per million at ages under 5 from 
Measles and Whooping-cough in each Decennium from 1861-70 to 


1921-30. 



1 Measles. 

1 

W lioopin{»-eoufjh. 

Ueath- 
rate per 
million.^ 

As per- 

eejita^'e 
of death- 
rat<‘ in 
18(51-70. 

Death- 
rate p<‘r 
inillion. 

As per- 

centaj;e 
of deat ti- 
rate in 
1801-70. 

Death- 
rate per 
million. 

As per- 
eentJVge 
of death- 
rate in 
18GJ-70. 

Death- 
rate per 
million. 

As per- 
eentaj?e 
of deat li- 
ra! e in 
18G1-70. 

Mamw. 

FKMA1.KS. 

Males. 

FEMALES. 

1861-70 ... 

3,080 

100 

2,942 

100 

3,408 

100 

4,157 

100 

1871-80 ... 

2,653 

86 

2,504 

85 

3,323 

98 

4,011 

96 

1881-90 ... 

3,260 

106 

2,989 

102 

3,002 

90 

3,668 

88 

1891-1900 

3,368 

109 

3,126 

106 

2,786 

82 

3,385 

81 

1<K)1-10 ... 

2,695 

88 

2,507 

85 

2,170 

64 

2,083 

65 

1911-20 ... 

2,493 

81 

2,293 

78 

1,496 

44 

I 1,896 

46 

1921-30 ... 

1,219 

40 

1,085 

37 

1,147 

34 

1,415 

34 


* The death-rates up to 1901-10 are those given by the Registrar-Genei*al 
in the 1901-10 decennial supplement. For th<‘ final two decades they were 
calculated by the addition of the recorded deaths and the population exposed 
to risk taken as the mean of the Kegistrar-GeneraPs estimated population at 
ages under 5 for each year during 1911-20 and 1921-30. 


Compared with other causes of death, Table IIa shows that 
whooping-cough mortality has fallen equally with these other 
causes at age o-i year, but at a slightly slower rate at ages 1-5 
years. Relative to these other causes females have not made quite 
as much progress as males; for from other causes they show a 
greater decline than males, while from whooping-cough this greater 
decline is not apparent. The relative decline of whooping-cough 
compared with other causes may, of course, be an under-statement. 
In the Rcgistrar-Gcnerars Decennial Supplement for 1891-1900 it 
is pointed out that the recorded death-rate does not completely 
represent the loss of life for which whooping-cough is responsible. 
“ Many of the deaths from bronchitis and other diseases of the 
lungs have their origin in antecedent whooping-cough, although the 
fact is not always stated in the certificate, and consequently the 
mortality from this affection is under-stated/* If, therefore, regis- 
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tration by cause was more accurate in 1921-30 than in 1861-70 the 
decline in mortality between the two dates must be under-stated. 

From Table 11a it will also be observed that the mortality from 
whooping-cough falls mainly upon the first two years of life. For 
both males and females it falls continuously and rapidly with rising 
age. This represents a rapid decline with age in the case fatality of 
the disease, since according to available data of notifications {vide 
figures for Glasgow and Aberdeen referred to in Table VII) the 
attack rate between age o and age 5 falls relatively slowly, e.g, the 
attack rates in Aberdeen (1891-1900) were, at ages o-i, 65*7 per 

Table Ha. 


England and Wales. The Decline in Mortality at individual ages 
from undiT 5 years in (a) Whooping<ough, (b) all other causes of 
Death, between 1 S 61-10 and 1921-30. 


Age. 

Whooping-cough 
death-rate per 1,000. 

] 921-30 
as per 
cent, of 
1801-70. 

neaih-rate per 1,000 
from all causes less 
Wliooping-cough.* 

1921-30 
as per 
cent, of 
1801-70. 

1801-70. 

lOSl-SO.o 

1801-70. 

1921-30. 

Malks. 







Under 1 

6-99 

2*73 

30 

193 

80 

41 

1- 

5-30 

1-H() 

34 

08 

17 

25 

2- 

2-27 

0(52 

27 

32 

7-0 

24 

3- 

114 

0-3() 

26 

21 

4-7 

22 

4-5 

0-00 

017 

28 

JO 

3*7 

23 

Females. 







Under 1 

7-53 

301 

40 

153 

59 

39 

1- 

(i-78 

2-32 

34 

63 

14 

22 

2- 

319 

0*93 

29 

31 

6-4 

21 

3- 

1-70 

0-46 

27 

21 

4-1 

20 

4-5 

0-90 

0-23 

26 

15 

3-3 

22 


* Deaths divided by mean of B.-G.’s estimated populations at each age 
for each year 1921 to 1930. 


j,ooo for males and 73*6 per 1,000 for females; at ages 4-5 they 
were 49*7 per 1,000 for males and 59*4 per 1,000 for females, a 
decline of 24 and 19 per cent, respectively. The corresponding case 
fatality rates (per 100 cases) were 13-1 and 12*0 at ages o-i and 2*0 
and 1*9 at ages 3-5, a fall of 85 and 84 per cent. The fatality rate 
therefore falls between these ages about four times as fast as the 
attack rate. Between the ages of o-i and 2-3, according to these 
same Aberdeen figures, the attack rate remains nearly constant, 
but the fatality rate falls by approximately three-quarters. There 
is not much doubt that notifications were incomplete in these towns, 
but it is very unlikely that they were so incomplete and so differ- 
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entially distributed over the age-groups as to nullify this contrast 
between the death-rates and the attack rates. Stocks, in a study 
of four London boroughs, has also found a very rapidly declining 
fatality rate.* 


The Female! Male Ratio of Mortality. 

The death-rates in Tables II and IIa reveal one of the anomalies 
of whooping-cough mortality that has long been recognized, viz. the 
consistently heavier mortality of female children at each age. 
Whooping-cough is the only important cause of death between ages 
o and 5 for which this peculiar incidence is to be observed. The 
ratios of female to male death-rates for various causes are shown in 
Table III. 

Table III. 


England and Wales. The Death-rates at ages under 5 of Females 
expressed as a percentage of the corresponding rates of Males. 



100 F./M. 
18HI-70. 

100 F./M. 
1901-10. 

100 F./M. 
1921- 30. 

All causes 

87 

84 

80 

Measles 

90 

93 

89 

Scarlet Fever 

95 

94 

96 

Whooping-cough 

Diphtheria 

122 

124 

123 

103 

98 

96 

Diarrhoeal diseases 

86* 

84 

74 

Tuberculosis (all forms) 

82 

84 

83 

Pneumonia (all forms) 

84 

83 

81 

Bronchitis 

85 

83 

81 

Violence 

78 

86 

71 


1871-80. 


Taken as a whole the female mortality is 15 to 20 per cent, less than 
that of the males, their advantage being greater in respiratory and 
digestive diseases than in the common infectious diseases. From 
scarlet fever and diphtheria females, aged 0-5 years, died, in the last 
ten years, at a rate- about 5 per cent, lower than that of the males; 
from measles their advantage was as much as 10 per cent. From 
whooping-cough, on the other hand, their mortality was between 20 
and 25 per cent, in excess, and this excess, at ages under 5, as shown in 
Table IV, has remained remarkably constant between 1861 and 1930. 
Watt’s figu|:ps for Glasgow for 1783-1812 give a similar result. 
We do not know the exposed to risk, but the percentage ratio of 
female to male deaths (94 per cent, of which are under age 5) is 116. 
When a finer subdivision of ages is taken, this female excess, as has 

♦ Jowr. of Byg., Oot. 1932. 

VOL. XCVI. PART TI. K 
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Table IV. 

England and Wales. The Death-rate of Females at ages under $ from 
Measles and Whooping-cough expressed as a percentage of the 
corresponding Death-rate of Males. 



Measles. 

100 F./M. 

Whooping-eoiigli. 
100 F./M. 

1861-70 

96 

122 

1871-80 

94 

121 

1881-90 

92 

120 

1891-1900 

93 

122 

1901-10 

93 

124 

1911-20 

92 

127 

1921-30 

89 

123 


been shown in the Registrar-GeneraFs reports, is curiously dis- 
tributed. At ages 0-3 months {vide Table V) the female deaths are 
10 to 17 per cent, in excess of the male deaths ; at ages 3-6 months 
this excess nearly disappears and the sexes show very little difference ; 
at ages 6-12 months the excess reappears at about the same level as 
in the first three months of life. After one year of age the female 
excess rises and is approximately 50 per cent, from ages 2 to 5 years. 


Table V. 

England and Wales. Deaths of Females from, Whooping-cough 
expressed as a percentage of the corresponding Deaths of Males. 



Months. 

Years. 

0 3. 

3 G. 

0 - 12 . 

1 -. 

2 -. 

.3-. 

4-6. 

1891-1900 

113 

104 

no 

130 

141 

153 

161 

1901-10 i 

114 

102 

113 

130 

143 

153 

168 

1911-20 

117 

102 

113 

131 

146 

163 

164 

1921-30 

111 

98 

109 

126 

146 

149 

135 


England and Wales. Death-rates of Females from Whooping-cough 
expressed as a percentage of the corresponding Death-rates of Males.* 


. 116 

101 

112 

129 

160 

163 

136 


♦ At 0-3 months deaths per 1,000 births ; at 3-6 and 6-1 2 months deaths 
per 1,000 survivors; at higher ages death-rates as calculated in Table IIa . 


These female/male ratios are naturally affected somewhat by the 
fact that they arc based upon the actual deaths. Owing to the larger 
number of male births the ratio at 0-3 months must be an under- 
statement ; the effect upon the ratios in the later age groups depends 
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upon the extent to which the general higher male mortality corrects 
the higher percentage of male births. That the general run of the 
ratios over the age groups is very little altered by the use of decUh- 
rates is shown in the last line of Table V. These death-rates are some- 
what roughly calculated, but it is to be observed that they are not 
required absolutely but only relatively in the female/male ratio. 
The ratios are all slightly higher, as would be expected, but their 
sequence is not materially changed. 

Urbanization, according to the figures in Table VI, docs not 
noticeably affect the relative course of mortality as regards the two 
sexes. 

Table VI. 


England and Wales. Administrative Areas. Female Deaths from 
Whooping-cough as a percentage of Male Deaths. 



Agp in years. 



1-. 

2 . 

.V5. 

ion 

Rural Districts 

112 

131 

146 



149 

111 

136 

149 



183 

1 ooi QA / All Urban Districts 
' ' ^ 1 Rural Districts 

108 

126 


146 


lUS 

134 


144 



Young and Euasell tested this point by, inter alia, correlating the 
standardized death-rates from whooping-cough for male and female 
children under 5 years of age with the density of population (as 
judged by the criterion number of rooms per person) in the metro- 
politan boroughs of London . The mortality was definitely correlated 
with thedensity (■— 0’76and —o*78for males and females respectively), 
“ a higher mortality accompanying increased congestion and the 
unfavourable conditions of life and increased opportunities for 
infection which this connotes, but the association is equivalent in 
the children of the two sexes; the females are not more vulnerable 
on exposure to unfavourable conditions of life.’’ ♦ Similarly, they 
conclude that the level of the female excess shows no tendency to a 
particular geographical distribution nor relation to industrial centres. 
The same broad conclusions can be reached by a consideration of the 
female/male ratio for whooping-cough deaths (at ages 0-5) over the 
past three-quarters of a century. In 1861-70 the ratio was 122; 
in 1921->30 it was 123. In the latter period the whooping-cough 
death-rate was only one-third of its level in 1861-70 (vide Table II), 

* “ Sexual Differentiation in Susceptibility to and Mortality from Whoop- 
ing-cough in Children under five years,” Brit. Jour, of Children* s Diseases, 
1927, XXIV, 166-84. 
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but the improvement in the two sexes is practically identical. In- 
creasing urbanization, improvements in the standard of living, 
falling birth- and death-rates, the alterations in age constitution and 
the many other environmental changes of the last seventy years have 
had no effect upon the ratio. In addition, the phenomenon is appar- 
ent in such widely separated areas as Australia and Holland, Den- 
mark and the United States. No simple environmental influence, 
therefore, seems adequate to explain it. 


Table VII. 

Case Incide'iice and Case Mortality from Whooping-cough 
according to Sex, 


Ago in years. 




0-. 

1-. 

2 

3-. 

4 5. 

5-10. 

10 and 
over. 

ULASCJOW,** 

1026-20 

Not died 

Cases 

1 Males 
[ Females 

1,111 

1,181 

1,088 

1,080 

983 

1,1(>9 

1,011 

1,198 

115 

875 

1,023 
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m 
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Case Fatality 
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15-0 

11-0 

11-1 

4-2 
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1-0 

1-1 




ilOOF./M. 

9ff 

J2S 

102 
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49-7 
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73 C 

79-0 
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70-9 
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population 

I lOOF./M. 
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J22 

121 
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12 0 
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PS 
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Number of 
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91 

no 

66 

3H 




1926-28 

Cases 

\ Females 

71 

87 

73 

40 





Case Ineid- 

1 Males 

98 
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101 

68 
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< Females 

79 
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119 

73 
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[ 100 F./M. 

SJ 

84 

114 

107 
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Notided 

Cases 

I'M ales 
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148 

174 

198 

205 

771 

140 

land, 1920- 

{ Females 

217 

189 

211 

212 

214 

786 

201 

30 (white 

[ 100 F./M. 

JOS 

J2S 

121 

107 

104 

102 

144 

children only) 
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r Males 
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3 

1 


Deaths 

{ Females 
[lOOF./M. 



117 



10 

2 





109 



333 

200 



0-4. 

6-9. 

10-11. 





U.S.A.,|1 

Number of 

I’M ales 

116 

78 

7 





IlAaKHSTOWN, 

Cases 

1 Females 

94 

64 

5 





1921-24 

Annual rate 
per 1,000 

/ Males 
< Females 
UOO F./M. 

122-1 

112-6 

52 

71-4 

63-3 

89 

8-3 

6-8 

70 






* Report of the Medical Officer of Health for the City of GlasgoWy 1920. 

t ** Whooping-cough : Its Prevalence and Mortality in Aberdeen.” By James S. Laing and 
Matthew Hay. PwWic Health, Vol. XIV, p. 684, 1901-2. 

t Ministry of Health Inquiry into the Health of the Pre-school Child. Annual Report of 
the Chief Medical Officer for 1931. Appendix F. 

§ Annual ilei.>orts of the State Board of Health of Maryland, 1920-30. 
j] TJ.S.A, Public Health Report, Vol. 43, 1928, No. 21, p. 1259. Hagerstown Morbidity 
Studies, No. IX. ** Sox DiflerenccB in the Incidence of Certain Diseases at Diilcront Ages,*’ by 
B. Sydenstricker. 
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Table 

VII. — continued. 



(JANADA,1[ 
FiONOOM 100 

Females attack- 
od/Malesatt4ick- 
ed. 100 children 

Chicken 

pox. 

Diph- 

tljcria. 

flerman 
Meash s. 

Measles. 

Mumps. 

Scarlet 

Fever. 

Whooping- 

cough. 

at each age 6-14 
inclusive (from 
past hiHtory 

cards). 

106 

114 

116 

102 

101 

Ill 

106 

DiNMARK*** 

1 Number of whoop- 
1925-27 { mg-cough cases 
notilkd 

fMaks 

Females 

UOO F./M 

j Males 

Females 

i 100 F./M. . . 

Ages 1 5 and over. 

1 ,079,660 
1,172,101 

109 

660 

894 

135 

IIOLLANO tt 

13.690 pt-r 


^ “ A Census of the Contagious Diseases of 8,786 Children.** liy K. C. Ilenderson. Amer. 
Journal Pvb. Healthy 1916, p. 971. 

*• Census of Demnark, 1921, and Medieal Beports (IVliMiienmlbi retning for don Danskc Stat), 
1925 to 1927. Below age 13 the oases are not differentiated t)y boy. 

++ “ Tlie Control and Prevention of Whooping-cough.” By B. 11. 8ajot and J. V. Gelderen. 
The Medical Officer, Oct. 20, 1923, Vol. 30, p. 181. 


This female excess of mortality may obviously arise in two ways. 
(1) The ease incidence on the two sexes maybe equivalent, but the case 
fatality be higher amongst the females. (2) The case incidence may 
be higher on the females and the case fatality for the sexes not differ. 
A combination of the two may, naturally, be possible. Females may 
have both a higher case incidence and a higher case fatality. General 
notification of whooping-cough has never been adopted in this 
country, and statistics of its prevalence are extremely scarce. Where 
it has been notifiable, as in some parts of the registration area of 
the United States, in Denmark and in South Australia, the cases are 
not differentiated with regard to sex or notification is obviously 
deficient. The most satisfactory statistics are those derived from 
Glasgow, where the notification of whooping-cough was made 
compulsory in 1925-6, and Aberdeen, where it was compulsorily 
notifiable from 1882-1902 (an analysis of these latter statistics having 
been made by Dr. James Laing and Professor Hay). In Table VII 
I have gathered together all the evidence of any value as to case 
incidence and case fatality with regard to sex that I have been able 
to find. This table does not include the valuable data for four 
London boroughs analysed by Stocks and published after this study 
had been completed.* He finds the female/male ratio of cases to 
be about ro5 up to 4 years of age, rising to 120 by the eighth year 
and 150 by the tenth year. 

Considering first the incidence, the figures for Glasgow and for 
Aberdeen both show a uniformly higher case-rate amongst females 

♦ Lancet, 1983, Jan. 28th and Feb* 4feh, and Jour, of Hyg., Got. 1932. 
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(there is one exception in the ten rates, at ages 1-2 in Glasgow, 
when the ratio is 99). The excess appears to be higher after age 2 
years than before that age. In the pre-school child figures no 
excess at all is found before age 2 is reached. At ages 0-2 there is, 
in this enquiry, actually a lower incidence amongst females, but the 
number of cases, it must be noted, is not very large. The Danish 
statistics for age 15 and over show a distinctly higher incidence 
amongst females, as do also the case histories from Holland. An 
objection to the latter form of evidence is that if females tend to 
suffer more severely from whooping-cough, cases are more likely to 
be remembered amongst them than amongst the males. The case 
histories from Canada only show a small female excess (5 per cent.) 
which is smaller than the corresponding excesses in diphtheria, 
German measles and scarlet fever. The only figures which fail to 
show some excess incidence amongst females are those obtained in 
the Hagerstown morbidity studies (U.S.A.). At ages o-io the 
female case-rate is about 10 per cent, below that of the males, 
although the mortality in the United States generally is higher 
amongst females, and the case incidence in Maryland is higher 
amongst females. (The case mortalities in Maryland at the younger 
ages suggest that notification is certainly deficient. Whether this 
affects the sexes differentially it is impossible to say. If the female 
sex react more unfavourably to the disease they might tend to be 
more reported.) Apart from this one exception (the Hagerstown 
data) the statistics available certainly suggest a general higher 
susceptibility of females to clinical attack, especially after age 2. 

As regards case fatality, the only direct evidence presented is in 
the figures for Glasgow and Aberdeen and the somewhat dubious 
figures for Maryland. It will be seen that in the Scottish towns in 
five of the eight groups the female case mortality exceeds that of 
the males. Before age i is reached, however, the females show no 
signs of being more likely to die. In Maryland the ratio of deaths 
in relation to ratio of cases is excessive after age 5 but not before 
(after age 5 the deaths are very few). Godfrey finds in New York 
State a case fatality rate of 2*72 per cent, for males and 2*87 per cent, 
for females at all ages.* 

Some information is available from hospital statistics, but such 
statistics are always difficult to interpret and in this case they 
do not give consistent results. Young and Bussell show that the 
case mortality of males at ages 0-5 is 5 per cent, higher than the 
rate for females (Belvidere Fever Hospital, Glasgow, 1885 - 1909 ). 
On the other hand, in the M.A.B. Hospitals ( 1911 - 14 ) the females 
have an excess mortality at the same ages of 8 per cent. At 
* New York State Jour, Med,, 1928, XXVIII, 1410. 
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individual ages the sex ratios do not tally either, so that it seems 
impossible to draw any conclusions from these data. Returning 
to Table VII, indirect evidence of the relative case mortality is 
provided by the fact that the various excess case incidences shown 
are distinctly below the female excess mortality shown for a larger 
number of deaths, as in Table VI. For England and Wales the 
female deaths exceed those of males by about 20 to 25 per cent, at 
ages 0--5; the female cases shown in the various figures of Table 
VII are not in excess to that extent, while Stocks, for the London 
boroughs, gives a ratio at ages up to 4 years of only 105. Owing 
to the absence of sufficient data the evidence is still unsatisfactory, 
but the general conclusion seems to be that females are more sus- 
ceptible to attack and possibly, judging by the figures from the 
Scotch towns, after the first year of life, also succumb somewhat 
more easily to attack. In other words, it is suggested that both 
factors are involved in producing the higher death-rate amongst 
females. 

There is no indication that the female excevss varies in years of 
high or low mortality. Table VIII shows that the ratios differ 
extremely little between years when the number of deaths was 40 
per cent, above the average and years when they were equally 
below the average. 


Table VIII. 

England and Wales. Ratio of Female to Male Deaths from Whooping- 
cough at ages under 5 years in years of high and low Mortality. 


Period. 

Mean Annual Numl'er 
of Deaths. 

100 Females/ 
Males. 


Males. 

Females. 


186(>-«9 

4,751 

6,787 

122 

High Mortality, 1861, 1862, 1866, 1867 ... 

5,701 

6,876 

121 

Low Mortality, 1860, 1864, 1863, 1868 ... 

3,779 

4,636 

123 

Average Mortality, 1863, 1869 

4,796 

6,910 

123 

1911-20 

2,794 

3,498 


High Mortality, 1912, 1914, 1915, 1918 ... 

3,723 

4,574 


Low Mortality, 1917, 1919, 1920 

1,605 

2,063 


Average Mortality, 1911, 1913, 1916 

2,743 

3,498 


1921-30 

1,940 



High Mortality, 1922, 1925, 1929 

2,715 



Low Mortality, 1928, 1930 

Average Mortality, 1921, 1923, 1924, 1926, 

1,082 



1927 

1,819 

2,152 

118 


The same point is, of course, illustrated in Table IV, which 
shows that the female /male ratio has remained approximately con- 
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stant over the last three-quarters of a century in spite of the 
enormous fall in the death-rate. 

This is equally true of the ratios at the different ages, as is 
shown in Table VIIIa and Fig. (ii). There is a slight suggestion 


ENGLAND AND WALES. 1860-1930 
THE FEMALE/MALE RATIO OF DEATHS FROM 
WHOOPING COUGH AT VARIOUS AGE& 


Sl60 

o 


Ik 

o 


:I40 


:I20 


•lOQ 



I860 1870 1880 1890 1900 1910 

CALENDAR YEARS 

Fia. (ii). 


1920 1930 


that the females at each age suffered disproportionately between 
1900 and 1920, since the female/malc ratios are slightly higher in 
these years than in the earlier years, followed by a fall in the 
1920-29 period, when whooping-cough mortality was at its lowest. 


Table VIIIa. 

England and Wales, The FemalelMale ratio of Deaths from 
Whooping-cough at various ages, 1860-1930. 


Period. 


Affc in years. 


0-1. 

1-2. 

2-3. 

3-6. 

1860-69 



107 

127 

140 

151 

1870-79 



106 

126 

141 

146 

188tV-80 



107 

124 

143 

149 

1890-99 



109 

129 

141 

151 

1900-09 



109 

130 

145 

160 

191<^19 



112 

132 

146 

163 

1920-29 



107 

126 

143 

145 
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But, on the whole, the differences are very small, and do not suggest 
that the factors responsible for the fall in the death-rates at each age 
(as shown in Table IIa) have differentially affected the sexes in any 
very material way. 



With regard to seasonal variation it is reported in the Fourth 
Epidemiological Report of the Health Section of the League of 
Nations ( 1926 ), that “ while the number of the whooping-cough 
cases is little influenced by seasons, the mortality attributed to it 

k2 



Table IX. 

Whooping-cough Incidence and Mortality, Seasonal Influences. 
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Read from chart of seasonal distribution. Absolute figures and deaths not given. 
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shows marked seasonal fluctuations.’’ This conclusion is based 
upon the Danish figures shown in Table IX. That it is certainly 
not universally true is shown by the statistics for Aberdeen and for 
Connecticut. In the former (Table IX and Fig. (iii)) the seasonal 
variation in cases follows quite closely the variations in mortality. 
In the latter there is similarly a distinct seasonal change in 
incidence. 

The Registrar-General (England and Wales) has shown in his 
report for 1925 that in both measles and scarlet fever the seasonal 
distribution of deaths has changed considerably in recent years. 
It seemed of interest to see whether whooping-cough too showed 
any alteration in its distribution of deaths over the year. In 
Table IXa are given, for London, the proportion of the total deaths 
in the year that fell in each four-weekly period between 1840 and 
1930. These figures suggest that with the falling whooping-cough 
death-rate there has been some tendency for the deaths to become 
more concentrated in the early months of the year, February to 
May roughly, and for proportionately less deaths to be recorded in 
the last months of the year, September to December. 


Table IXa. 

The Seasonal Distribution of Deaths from Whooping-cough in London y 
1840-1929. Percentage of total deaths falling in each four-weekly 
period. 

Four-weeKly period. 


rcriod. 

1. 

2. 

3. 

4. 

5. 

«. 

i 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1840-C9 

9-6 

10-1 

10-4 

30-6 

9-6 

8-3 

0-8 

f)-8 

4-7 

4-7 

5-1 

C-4 

8-0 

1870-S0 

10-1 

12-1 

10*9 

33-fi 

9 9 

7-9 

C-7 

6-0 

4-7 

3-9 

3-7 

4-8 

7*8 

3890-1909 ... 

10-3 

10-7 

111 

31-9 

10-7 

8-5 

6-8 

6-2 

5-4 

4-6 

3-2 

4-3 

6*« 

1910-29 

9-8 

14-3 

14-4 

14*6 

11-4 

7-4 

3-G 

4-3 

4*0 

3-8 

2-7 

3-0 

6-1 


Four-weekly periods grouped. 



1. 

2-5. 

6-9. 

10-13. 

1840-69 

9-6 

40-6 

266 

24-2 

1870-89 

10-1 

44-5 

26-3 

20-2 

3890-1909 ... 

10-3 

44-4 

26-9 

18-6 

3930-29 

9*8 

64-6 

21-2 

14-6 


In the last section of Table IX examination is made of the 
effects of the seasonal variations in mortality upon the female/male 
ratio. The figures suggest that the female excess is least in the 
months of high mortality and greatest in the months of low 
mortality. The effect can be seen more clearly with the figures in 
the following form : — 
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Months. 

Average Nuin 
per M 

Male. 

her of Deaths 
;outh. 

Female. j 

100 F./M. 

Feb. and March 



114 

Jan., April, May 




June, July, Dec. 




Aug., Sept., Oct., Nov 



■■ 


The female excess is, according to this experience, not constant. It 
rises steadily from the months of highest incidence to the months 
of lowest incidence. Whatever factor it is causing the higher 
female mortality, it seems to be more apparent when, according to 
the Aberdeen figures, the disease is least prevalent than in the season 
when it is widely prevalent. Stocks, in figures for Greenwich, 
finds a higher female/raale ratio of cclhcs during February to Sep- 
tember than during October to January, though the prevalence 
does not vary very greatly. 

No satisfactory explanation of this female liability has yet been 
advanced. According to the Kegistrar-General (1922, Text, p. 59), 
“ it has been suggested in America that the increase with age of the 
female excess is due to greater development of the larynx in boys, 
who are thereby better equipped for resistance to convulsive coughs.” 
I am unable to trace this reference in American literature on the 
subject, but such an explanation has certainly been put forward by 
Creighton in his Hiatory of Epidemics in Britain, He writes : “ The 
singular difference between the sexes in this respect is almost certainly 
related to the corresponding differences in the formation and develop- 
ment of the larynx, the organ which gives character, at least, to the 
convulsive cough of children. The expansion of the larynx, in boys, 
which becomes so obvious at puberty and remains so distinctive of 
the male sex, is one of those secondary sexual characters which begin 
to differentiate quite early in life, and are probably congenital to 
some extent. It is not known whether female children are more 
often attacked than males ; but it is probable that they are pre- 
disposed both to acquire coughs of the convulsive suffocative kind 
and to have their lives shattered by the attack — ^for the same anatom- 
ical and physiological reasons, namely, the imperfect development 
of the posterior space of the glottis with the spasmodic closure by 
reflex action.” Dr. Stevenson points out that this explanation 
‘‘seems inconsistent with the existence of substantial excess of 
mortality amongst males from laryngitis, and from croup at the 
time when croup was of importance.” Young and Bussell also find 
difficulty in accepting this explanation. “ So far as is known,” they 
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write, “ tlie differences in the larynx of female and male children at 
the ages when the incidence of the mortality from the disease is 
greatest, namely, under one year and from one to two years, are 
negligible. The larynx grows slowly and uniformly from birth up 
to the sixth year of childhood, when a cessation of growth takes place 
till puberty is reached. Up to this time the larynx in both sexes is 
essentially similar in its characters. Though the larynx and trachea 
in female children were slightly smaller than in the male, it is very 
improbable that such differences as might exist would influence the 
mortality from the disease.” Actual measurements seem to be 
lacking except for adults, when considerable differences are noted. 
For instance, the following dimensions are given by Sappey.* 




Vertical 

Traiisvcrsp 

Antero- 

posterior 

Diameter. 

Circum- 



Diameter. 

Diameter. 

ferenop. 

Mean dimensions of thel 

[Male ... 

44 

43 

36 

136 

larynx in ei^jht adults j 
(in millimetres). | 

[ Female 

I 36 

41 

26 

112 


On the other hand, he says that ‘‘ les varietes dependantes de 
I’age ne sont pas moins remarquables quo celles inherentes au sexe. 
A la naissance ct dans les premiers mois qui la suivent, les diamfetres 
vertical et transverse offrent une etendue de 15 i i8 millimetres, qui 
se reduit pour Tanteroposterieur a 10 ou 12. Ces trois diamfetres 
s’allongent peu mesure que le larynx se d^veloppe. Mais comme 
son Evolution, bien que reelle, n’cst pas proportionelle h celle des 
aiitres organes, il faut arriver jusqu’k Tepoque de la puberte pour 
voir les variates sexuelles se prononcer.” 

Similarly it is stated in both Gray’s and Cunningham’s text-books 
of Anatomy that until puberty is reached the larynx in both sexes 
is similar in its dimensions. 

It must be concluded on general grounds, therefore, that the 
hypothesis that the female excess mortality is due to differences in 
the larynx rests upon a slender basis. 

Young and Russell likewise reject the theory that the difference 
in mortality is due to a sexual difference in sensitiveness of the 
nervous system. The evidence that female children have a less 
stable nervous system than male children will not, they say, bear 
serious inyestigation. “ Such a view seems to rest mainly on the 
fact that at the later ages, i.e. from puberty onwards, chorea is more 
common and more fatal in the female sex than in the male. Exoph- 
thalmic goitre, a disease with associated nervous manifestations, is 

* C. Sappey, TraUi d'anatamie descriptive, 4th ed., 1889, pp. 366-7. 
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also more frequent and more fatal in females than in males. But the 
mortality from convulsions, the syndrome which is undoubtedly 
the best criterion of stability of the nervous system in children, is 
apparently greater in male than in female children, and the mortality 
from laryngismus stridulus, which may be a purely nervous affection, 
is also heavier in the former sex. The same relationship seems to 
hold for meningitis. The higher mortality in males than in females 
from these diseases which specially involve the nervous system would 
appear to refute the suggestion that the converse relationship should 
occur in whooping-cough through a sexual difference in sensitiveness 
in this region.” 

These authors finally consider the hypothesis that the special 
susceptibility of females is due ‘‘ to innate differences in children 
of the two sexes in degrees of natural immunity to the bacillus of 
whooping-cough, and to the secondary complications that are so apt 
to follow infection by this organism.” 

In the Annual Report of the Registrar- General of England and 
Wales for 1911 the deaths from whooping-cough are tabulated 
according to the certified causes of death. Only one-quarter of the 
fatal cases were certified as dying of whooping-cough without any 
qualification or details of comjfiications. One-half of them had 
respiratory diseases as contributory or secondary causes of death, 
and one-tenth had convulsions. Using these data Young and 
Russell show that the mortality amongvst females at ages 0-5 years 
from broncho-pneumonia, pneumonia, bronchitis, respiratory dis- 
eases (as a whole), convulsions and measles occurring as complications 
of whooping-cough, invariably and uniformly exceeds the corre- 
sponding mortality of males; yet among the children dying from 
these causes uncomplicated hy whooping-cough the death-rates in 
females arc lower than in males. From this, and from their rejection 
of the other two hypotheses, they conclude that the only feasible 
explanation of the sex difference seems to be “ that infection with 
the whooping-cough germ, though seldom fatal in itself, has appar- 
ently the power to modify in an unequal degree the powers of re- 
sistance of male and female children, rendering females more vul- 
nerable than males to intercurrent respiratory infections and their 
sequelae and to some other diseases.” This explanation only leads 
back to the original problem, that females are more susceptible to 
whooping-cough and that we have no valid conception of the reasons 
why. It seems unlikely that the present vital statistics of deaths, 
and, infrequently, of cases, will enable a solution to be found. Pos- 
sibly a close field-study of such factors as symptoms, complications, 
duration of disease and point of death might place the problem in a 
clearer light. 
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Paradoxes in the Mortality under one year of age. 

Female I Male Ratio. — It was shown in Table V that after an initial 
high level at 0-3 months of age the excess mortality amongst females 
drops curiously in the second three months of life and then rises again 
to approximately its original level. This phenomenon consistently 
appears in each of the last four decades. It has also been observed in 
America.* A study of other principal causes of death under one year of 
age shows that although whooping-cough is the only one with a female 
excess, this course of the death ratios, i.e. the fall at 3-6 months, is 
not peculiar to whooping-cough. Table X shows that diphtheria also 
has a relatively high female/malc ratio at ages o- 3 months, a fall at 
3~6 months, and a rise to about its original level at 6-12 months. 
The figures suggest possibly a similar course for influenza and diseases 
of the larynx. On the other hand, other forms of respiratory disease, 
bronchitis and pneumonia, and, perhaps, tuberculosis, fail to show 
any fall in the ratio at ages 3-6 months ; their tendency, which is 
shared by measles and diarrhoea and enteritis, is towards a female 
advantage in the first three months of life lessening with age. Deaths 
from congestion and pulmonary infarct show, somewhat interestingly, 
just the reverse process to whooping-cough and diphtheria — a 
relatively low ratio at 0-3 months, a rise at ages 3-6 months and a 
falling back at ages 6-12 months. 

This might suggest some transference of deaths, though such a 
transference would have to be sex-differentiated. For instance, if, 
as seems possible, the femalc/male whooping-cough death ratio 
should be a continually rising one between age o and age 4 or 5, 
there arc too many female deaths at ages 0-3 months and too few 
male deaths. To correct this to somewhere near equality would 
require a transference of at least 50 per cent, of the male deaths at 
ages 0-3 months from pulmonary congestion, and an increase by 50 
per cent, of the female deaths from pulmonary congestion by a 
transference of whooping-cough deaths. It is not easy to accept 
such a large transference and one so sex-differentiated. In addition 
it would not account for the very similar course of the death ratios 
shown by diphtheria, influenza and, possibly, diseases of the larynx. 
Study of other causes of death, therefore, does not suggest that the 
phenomenon can be interpreted in terms of any statistical fallacy in 
death tabulation. 

Anoth^ possible factor that suggests itself is the lower death-rate 
amongst female infants from premature birth. If a larger proportion 
of immature female infants survive birth, then they may more easily 

* Registrar-General for Ragland and Wales. Statistical Review for 1922, 
footnote to p. 59. 
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Table X. 


England and Wales. Deaths of Females from Various Causes 
expressed as a percentage of the corresponding Deaths of Males. 


Cause of Death. 

Period. 

in months. 

0-3. 

3-6. 

6 12. 

Whooping-cough 

1911-20 

117 

102 

113 

1921-30 

111 

98 

109 

Diphtheria 

1911-20 

79 

70 

78 

1921-30 

82 

70 

75 

Influenza 

1911-20 

07 

65 

74 


1921-30 

72 

02 

71 

Diseases oi the Larynx 
Laryngismus stridulus and 

1911-20 

71 

59 

72 

Laryngitis 

Tuberculosis (pulmonaiy, not 

1921-30 

59 

59 

65 

acute) 

1911-20 

91 

80 

85 

Tuberculosis (respiratory) 

1921-30 

61 

92 

82 

Bronchitis 

1911-20 

72 

75 

81 


1921-30 

70 

74 

78 

Pneumonia 

1911-20 

08 

70 

75 


1921-30 

71 

70 

73 

Congestion and Pulmonary In- 

1911-20 

74 

80 

73 

farct 

1921-30 

74 

101 

89 

Measles 

1911-20 

73 

80 

83 


1921-30 

01 

62 

79 

Diarrhoea and Enteritis 

1911-20 

60 

78 

85 


1921-30 

60 

69 

78 

All causes, less Whooping-cough 

1911-20 

73 

76 

80 

1921-30 

72 

70 

76 


succumb in the first stages of life to other causes of death than the 
more selected males. But on this hypothesis it is difficult to explain 
why whooping-cough should single out the weaker females and such 
diseases as diarrhoea and enteritis show a low female/male sex ratio 
in the first three months of life. One would certainly expect some 
other causes of death to be excessive as well as whooping-cough. 
In addition, examination of the female/male ratios for the forty 
years 1891-1930 shows no relationship between the relative number 
of female deaths from prematurity at 0-3 months and the corre- 
sponding relative number of whooping-cough deaths (for all England 
and Wales). The female/male ratio of premature deaths varies 
exceedingly little. The mean for the forty years is 76 female deaths 
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per 100 male deaths, the range being from 73 to 8 1 with a coefficient 
of variation of 2*2. The whooping-cough ratio fluctuates from 93 
to 133 round a mean of 114, with a coefficient of variation of 8*9. 
The correlation between the two ratios is nil ( +0*03). The premature 
death ratio has fallen between 1891 and 1930 , while the whooping- 
cough ratio shows no consistent movement. If time be kept constant 
correlation between the two ratios is still absent (— o'oi). 

Another possible hypothesis was that a high female /male ratio at 
ages 0-3 months implied an elimination of the female susceptibles so 
that in the following age period fewer susceptibles, relative to the 
males, remained. If that were so, a high female/male ratio at ages 
0-3 months should be followed by a low ratio at 3-6 months, and a 
low ratio at 0-3 months should be followed by a relatively high ratio 
in the 3-6 months’ age group. Using the statistics for England and 
Wales for 1891 to 1930 , the correlation actually found between the 
ratios at these ages is +o*io; for the Registration Counties in 
1901-10 (40 in number, grou]:)ing small counties) it is —0*04, corre- 
lations opposite in sign and both insignificant. 

The course of the female/male ratios over these ages does not 
differ appreciably between the various types of administrative areas. 
Table XI shows that it is apparent both in the rural and the urbanized 
areas, and judging by both periods of years there is no relationship 
between type of area and the level of the ratios. 

Table XI. 


Administrative Areas. Deaths of Females from Whooping-cough 
expressed as a percentage of the corresponding Deaths of Males in 
the first year of life. 


rcriod. 

Area. 

0-3. 

Ago in months. 

3 (5. 

0-12. 


( London 

116 

107 

115 

1901-10 

1 Urban Counties* 

113 

101 

114 


( Rural Counties* 

122 

93 

112 


/"London 

113 

102 

107 

1911—20 

1 County Boroughs 

119 

95 

113 


i Other Urban Districts 

122 

107 

117 


l^Rural Districts 

111 

106 

113 


* As defined in the Registrar-General’s Decennial Supplement for 1901-10, 

p. X. 


Similarly, the ratios do not vary appreciably between legitimate 
and illegitimate infants (Table XII). There is, perhaps, a tendency 
for the female disadvantage at 0-3 months to be less acute amongst 
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the illegitimate babies, and their improvement in the following age 
group to be more distinct; but the total number of deaths from 
whooping-cough amongst the illegitimate is not large at these ages 
and these differences cannot be stressed. 

No explanation of these curious ratios is therefore available. 

Table XII. 

England aiid Wales. Deaih-rates {per looo births) of Females from 
Whooping-cough expressed as a percentage of the corresponding 
Death-rates of Males. Differentiating Legitimate and Illegitimate 
Births. 



Legit imato Infants. 
Deatlibper births. 

Illegitimate Infants. 
Deaths per 1,000 births. 


U-3 

months. 

3-« 

montlm. 

G-12 

montim 

0-3 

months. 

3-G 

months. 

6-12 

months. 

( MalcH ... 

0()9 

0-79 

1-Sl 

0-58 

lOG 

213 

1911-20 [Females 

0-85 

0-84 

214 

0*68 

102 

2-31 

tJOOF./M. 

m 

106 

118 

117 

96 

108 

1 Males ... 

0-57 

0-60 

1-42 

0-47 

0-85 

1-75 

1921-30 -{Females 

0-C6 

0-82 

1-62 

0-50 

0‘76 

2-06 

UOO F./M. 

116 

103 

114 

106 

89 

118 


Illegitimate I Legitimate ratio. Table XII reveals another of the 
paradoxes of whooping-cough mortality. Contrary to the general 
rule of mortality, the illegitimate infants die, in the first three months 
of life, at a lower rate than the legitimate. The position can, perhaps, 
be seen more clearly in Table XIII, where the death-rates of the 
legitimate have been expressed as percentages of the death-rates of 
the illegitimate. At 0-3 months the legitimate infants suffer a 
mortality 20 to 25 per cent, in excess of that experienced by the 
illegitimate. At 3-6 months and 6-12 months the customary excess 
mortality of the illegitimate appears. 

Table XIII. 

England and Wales. Death-rates of Legitimate Infants from Whoop- 
ing-cough as jyercentages of the conesponding Death-rates of 
Illegitimate Infants. 


Fenod. 

Males. 

Females. 

0-3 

months. 

3-6 

months. 

6-12 

months. 

0-3 

months. 

3-6 

months. 

6-12 

months. 

1900-10 ... 


118 

81 

90 

124 

99 

87 

1911-20 ... 

... 

119 

75 

85 

125 

82 

93 

1921-30 ... 

... 

121 

71 

81 

132 

82 

79 
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The Registrar-General using a smaller experience suggests that the 
significance of this peculiarity is “ very doubtful.” * Yet the ratios 
shown in Table XIII are constant for both sexes over a period of a 
quarter of a century. Commenting further on these ratios the Regis* 
trar-General says, “ It seems strange that the illegitimate should be 
relatively protected from the whooping-cough risk during the first 
three months of their life, especially as mortality in these cases 
notoriously varies in accordance with efficiency of nursing and care 
generally. Possibly the lesser risk, in the case of the illegitimate, 
of domestic infection by a brother or sister may provide the explana- 
tion.” ♦ It is difficult to reconcile this explanation with the fact 
that, whereas in 1921-30 the excess mortality from whooping-cough 
of legitimate over illegitimate infants was roughly 25 per cent., the 
mortality from measles and diphtheria (combined, owing to the 
small number of deaths) was amongst the legitimate only half that 
of the illegitimate. One would expect the lack of domestic infection 
to have played some part in the incidence of these infectious diseases 
as well. It seems curious too that the lack of domestic infection 
should only operate at 0-3 months, and that illegitimate infants 
should at ages 3-6 months be sufficiently exposed to outside risks 
for the balance of legitimate/illegitimate deaths to right itself 
(removal of the infant to a home at the later age might be an 
explanation). A further point of objection is that although between 
1911-13 and 1928-30 the birth-rate fell by approximately one-third, 
the whooping-cough death-rate at 0-3 months did not fall signifi- 
cantly more amongst the legitimate than amongst the illegitimate 
infants (37 per cent, against 29 per cent.). Reduction of domestic 
infection due to smaller families would, it might be thought, show 
to more advantage amongst the legitimate. Although there is some 
advantage, the advantage is certainly not very distinct. These 
reasons suggest that lack of a brother or sister as a source of infection 
is not an adequate explanation of this lower death-rate amongst 
the illegitimate at the beginning of life, and again no explanation of 
the phenomenon is available. 

RurallUrban ratio. There is one further point in connection 
with the mortality at 0-3 months which deserves comment. 
Table XIV shows that in this particular age group, again contrary 
to the general rule, the mortality in the rural districts is in excess 
of the mortality in the urban districts. This is true both of 
legitimate and illegitimate offspring. The excess disappears at 3-6 
months and the urban mortality becomes progressively more 
unfavourable. 

^ Registrar-General’s Statistical Review of England and Wales, 1922, 
Text, p. 61. 
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Table XIV. 


England and Wales, The Whooping-cough Death-rates under i year 
of age {per i,ooo births) in Urban and Rural Districts, distin- 
guishing Legitimate and Illegitimate Infants. 




Urban DisrRins, 

lUlRAL DISTRICTS. 




Months. 



Mouths. 


1 

0 3. 

3 «. 

C. 12. 

0-3. 

3 6. 

6-12. 


'Deaths per 1,000 Legit- 
imate Births 

Rural rates as % of 

0-74 

0-81 

204 

0-91 

0-83 

1-67 

1911-20 • 

urban rates ... 

Deaths per 1,000 Illegit- 




123 

102 

82 


imate Births 

0*60 

MO 

2-40 

0-72 

0-84 

1-34 


Rural rates as % of 
urban rates ... 




120 

76 

54 


/Deaths per 1,000 Legit- 
imate Births 

Rural rates as % of 

0-58 

0-62 

1*60 

0-73 

0-57 

M9 

1921-30 ^ 

urban rates 

Deaths per 1,000 Illegit- 




126 

92 

74 


imate Births 

0*46 

0-87 

2-07 

0-50 

0f)l 

1-29 


Rural rates as of 

^ urban rates 




122 

70 

62 


The published data do not allow the sexes to be differentiated 
but the rural excess cannot be the result of a greater preponderance 
of female children (with their heavier mortality) in those areas. 
Eather is there an excess of male babies in the rural districts, as is 
shown by the following sex ratios at birth. 


Sex ratio at birth {M.jF. x 1,000). 



Urb.-iii DiRtnots. 

Rural Distriots. 

{iJSri ::: ::: ::: 

1,043 

1,041 

1,048 

1,052 

•“i-* ::: ::: ::: 

1,045 

1,041 

1,048 

1,041 

The suggestion that the rural 

excess might be the result of 


increased domestic infection due to larger families is nullified by 
the fact that it is nearly equally apparent for illegitimate children. 
We are thus faced with three distinct anomalies with regard to 
whooping-cough in the first three months of life. The female infant 
responds less favourably than the male; the legitimate infant 
responds less favourably than the illegitimate ; the infant in rural 
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surroundings responds less favourably than the infant in urban 
surroundings. It seems plausible to suppose that some single 
explanation would account for these differences, and that the most 
likely explanation lies in some selective force affecting the survivors. 
If the premature death-rate be regarded as a measure of selection, 
in the sense that the lower is this death-rate the weaker on the 
average are the survivors, it will be seen that this does operate in 
the right direction in each case. The death-rate from premature 
birth is lower amongst females than males, amongst illegitimate 
than legitimate infants, in rural areas than urban areas. On the 
other hand, it has already been shown that there is apparently no 
connection between the height of the female /male whooping-cough 
ratio and the height of the corresponding premature birth ratio. 
Similarly the figures (for legitimate infants) in Table XV do not 
suggest any relationship between the death-rates from premature 
birth and from whooping-cough in urban and rural areas. 

Table XV. 


Deaths per i,ooo Births {legitimate) from. Premature Birth and 
Whooping-coughj^ 




Loixlon. 

County 

Boroughs. 

OthfT 

I>is< riots. 

Rural 

Districts. 

1911-20 1 

1 Deaths at 0-1 month per 
1,000 births from prema- 
' turo birth 

15-37 

18-61 

16-89 

16-60 

1 Deaths at 0-3 months per 
1,000 births from Whoop- 
is ing- cough 

0-63 

0-74 

0-77 

0-90 

j 

1921-30 [ 

r Deaths at 0-1 month per 

1 1,000 births from prema- 
ture birth ■ 

12-79 

17-27 

16-98 

16-84 

^ Deaths at 0-3 months pet 

1 1,000 births from whoop- 

[ ing-cough 

0-49 

0-69 

0-60 

0-73 


* These rates are the unweighted averages of the annual rates. In previous 
tables weighted averages were used, but it was found that extremely little 
difference resulted. 


As regards county boroughs, other urban districts and rural 
districts there is a suggestion of rising whooping-cough rates in 
conjunction ^ith falling premature birth-rates, but the movements 
are certainly not proportional. In addition, London does not fit 
into the picture at all. It has the lowest mortality from prematurity 
and yet the lowest mortality from whooping-cough. On the whole 
the whooping-cough death-rate seems to fall with increasing urban- 
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ization and the prematurity rate does not rise correspondingly. 
Lack of medical attention in the more scattered areas might fit 
these facts, but it cannot account for the female/male and legiti- 
mate/illegitimate ratios. It seems impossible to frame any hypo- 
thesis of differential exposure or inherited immunity. I am entirely 
at a loss to suggest any other explanation of these three paradoxes, 
which, it does not seem unreasonable to suggest, must bo related. 


Urbanization and Whooping-cough Mortality, 

The general question of the effects of urbanization upon whoop- 
ing-cough mortality is worth further consideration. Apart from 
the discrepancy already observed at ages 0-3 months, the rural 
experience in England and Wales is uniformly more favourable 
than the urban. The figures for recent years are given in Table XVI, 
which shows that the mortality in each age group is highest in the 
county boroughs and lowest in the rural districts. 

Table XVI. 

Mortality from Whooping-cough during 1923-27 in Different 
Classes of Administrative Area, 



Uates per 1,000 living. 

Age in jears. 

llatt 8 per rent, of those for 
lOnglaml and Wales. 

0-1. 

1-2. 

2-5. 

0 1. 

1-2. 

2-5. 

England and Wales 

2-89 

200 

0-43 

100 

100 

100 

London 

2-76 

2-07 

0-46 

96 

104 

107 

County Boroughs 

319 

2-64 

0*53 

110 

127 

123 

Urban Districts 

2-73 

1-78 

0-39 

94 

89 

91 

Rural Districts 

2-70 

1-41 

0-30 

93 

71 

70 


This increasing mortality with urbanization is not uniformly to 
be met with. According to the statistics of the Metropolitan Life 
Insurance Company of the U.S.A., the crude mortality from whoop- 
ing-cough in rural portions of States was, in 1914-17, about 20 per 
cent, in excess of the mortality in the cities (figures quoted by the 
Eegistrar-General for England and Wales in the annual report for 
1922). In Denmark in 1925-27 the crude mortality of the rural 
districts was one-third higher than that of the towns and the case 
incidence 10 per cent, higher (figures extracted from Medicinal- 
beretning for den Danske Stat for each year 1925-27). 

The English figures show that the advantage of the rural districts 
is largely concentrated upon ages over i year, and that in the first 
year of life the mortality differs but little from that of the urban 
administrative areas. This phenomenon, to which the Begistrar- 





1933.] MortaUty from Whooping-Cough. 269 

General has drawn repeated attention, can be shown clearly in the 
following form. 


Table XVII. 


England and Wales. WJiooping-cough Deaths under i year of age 
per cent, of those at all ages in Administrative Areas. 1920-30. 



1920. 

1921. 

1922. 

1923. 

1921. 

1925. 

1920. 

1927. 

1928. 

1929. 

1930. 

London 

4.5 

43 

33 

47 

38 

43 

44 

41 

44 

38 

48 

County Boroughs 

44 

47 

40 

42 

41 

42 

45 

40 

45 

36 

46 

Urban Districts 

53 

53 

43 

47 

46 

47 

45 

44 

48 

43 

1 45 

Rural Districts 

60 

59 

50 

51 

49 

51 

64 

49 

64 

49 

53 


The increasing percentage of early deaths with decreasing 
urbanization is a decidedly stable characteristic of the epidemiology 
of the disease. It is equally to be observed three-quarters of a 
century ago, when the death-rate from whooping-cough was three 
times as high. Table XVIII shows that for the registration districts 
the proportion of deaths under i year of age rises extraordinarily 
steadily with decreasing density of population, and that the pro- 
portion of male deaths in infancy exceeds those of females by s or 
6 per cent. 

Table XVIII. 

England and Wales. Whooping-cough. Deaths under i year of age 
as per cent, of those at ages under 5 years, in registration districts 
grouped according to density. 1861-71. 




Deaths from whoopinjj-couRh under 

1 year as porcentaj'e of those under 

Number of Disiricts. 

Number of acres 

5 years. 

per person. 





Male. 

li’emalo. 

29 (London) 

0-02 

39 

34 

23 

Under 0*1 

40 

34 

81 

01-1 

47 

41 

86 

1-2 

50 

45 

97 

2-3 

62 

46 

112 

3-4 

64 

46 

91 

4-6 

56 

49 

39 

6-6 

67 

50 

64 

6 and over 

67 

51 

Total 622 .y 

— 

46 

40 


The cause certainly cannot lie in there being different propor- 
tions in the age group o-i in the exposed to risk, since the denser 
districts have slightly higher proportions of children under i year of 
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age (23 per cent, in the' three groups with highest density against 
21 per cent, in each of the rural areas with more than 2 acres per 
person). This particular characteristic of the disease is not shown 
by measles. The latter acts according to “ expectation,” viz. the 
more the “ overcrowding ” the earlier the liability to attack and 
death. “ The effect of sparseness of population in delaying infection 
by measles is evident, for though there are no national records of 
the ages of children attacked, it may be assumed with confidence 
that where attacks occur earliest in life the proportion of deaths 
during the first two years will be greatest. As the differential 
fatality of measles for young children is well known, the lower 
mortality of the rural districts must be largely explained by later 
infection.” * Yet for whooping-cough in rural areas there must be 
a relatively earlier age of infection and/or a higher case mortality 
in the first year of life. An earlier age of infection in more sparsely 
occupied districts seems difficult to explain, unless, as the Registrar- 
General has suggested, it might be due to larger families in the 
rural areas and therefore increased exposure of younger members. 
That rural families are somewhat larger than urban is shown by the 
1911 census volume on fertility. But the difference is not very 
large. The extreme variation lies between Wales, with a high 
fertility, and the South of England, with a low fertility. Yet in 
these two areas the proportion of whooping-cough deaths at age 
o-i does not, in 1921-30, differ significantly. The proportions are 
as follows : — 



Wales. 

South. 

County Boroughs 

47 

48 

Urban Districts 

49 

61 

Rural Districts 

56 

55 


Considering that Wales shows a higher fertility in each type of area 
the figures suggest no relationship between size of family and per- 
centage of whooping-cough deaths under i year. From a study of 
the notification records in the U.S.A., Falcs concluded for a group of 
infectious diseases, of which whooping-cough was one, that “ the 
risk of attack in the earlier ages is greatest, relative to that in the 
older ages, in the large cities ; the difference in risk between younger 
and older children tending to become less pronounced as one proceeds 
to the small cities, villages and open country. In other words, these 
diseases tend to be less distinctly ‘ diseases of childhood ’ in rural 

♦ Registrar-General for England and Wales. Statistical Review for 1929, 
Text, p. 33, 
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districts than in cities.” * It is impossible to decide without noti- 
fication of cases whether, per contra^ the case mortality is higher in 
the rural areas in the first year of life. The Danish figures previously 
quoted suggest that in that country the case mortality is higher in 
the rural areas, since the crude mortality of those areas was one-third 
in excess of that of the towns, while the case incidence was only lo 
per cent, in excess. But it may be that notification of cases is less 
complete in the country districts. Considering what factor might be 
productive of a relatively excessive mortality at ages o-i in the rural 
areas, there might be suggested a relative absence of medical 
attention at an age when the mortality is normally at its highest. 
On the other hand, I took, for the years 1891-1900, the following 
three variables — {a) density, as measured by percentage of tenements 
of fewer than five rooms with more than two persons to a room; 
( 6 ) whooping-cough deaths under i as a percentage of similar deaths 
under 5 ; (c) number of children under i as percentage of children 
under 5 . Correlating density with percentage of whooping-cough 
deaths under i, keeping percentage of children under i constant, 
gave for the London registration districts a coefficient of — 0 - 3 . A 
similar coefficient was found for the highly urbanized counties of 
Cheshire and Lancashire. These coefficients suggest that a similar 
relationship between d(*nsity and proportion of early deaths is 
apparent even in highly urbanized areas, and it seems impossible to 
believe that medical attention was less available, in 1891-1900, in 
the less crowded of the districts of London or the less crowded towns 
of the north-western counties than in the more crowded. A more 
reasonable suggestion seems to be that of the Registrar-General (in 
the 1929 Annual Report), that the risk of death from whooping-cough 
is much the same in all classes of area during infancy, but becomes 
considerably less in the country than in the town during and after 
the second year. The total deaths being, therefore, lower in the rural 
districts, the deaths in the first year of life must form a larger pro- 
portion of this total than in other areas. The argument in favour 
of this hypothesis is that “ the effect of environment on mortality is 
at a maximum in the second year of life, and so it is just at this age 
that the country child should be relatively in the most favourable 
position for recovery from an attack of whooping-cough.” * In 
support of the hypothesis that changing environment least affects the 
mortality in infancy may be cited the figures of Table IIa. It was 
shown there that the improvement in the death-rates over the last 
seventy years, though very considerable at all ages under 5 , was 

♦ “ The Age Distribution of Whooping-cough, Measles, Chicken-pox, 
Scarlet Fever and Diphtheria in various areas in the United States,” by W. 
Thurber Fales. Amer* Joum, of Hygiene, VIII, Sept. 1928, pp. 759-99. 
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least in infancy and most at ages over 2 years. An additional 
hypothesis is, however, required, “ that recovery from attack is 
especially associated with the physical fitness in the case of whooping- 
cough ” ; this is necessary to explain the fact that the ‘‘ same com- 
parative rural immunity in the second year of life does not apply 
similarly to other infections of childhood.” * Generally, without 
further knowledge of case incidence^ it seems impossible to reach a 
definite conclusion on this further problem of the epidemiology of the 
disease. 

Summary and Conclusion. 

1. The history of whooping-cough cannot be traced beyond the 
middle of the sixteenth century, and not until the eighteenth century 
do accounts of epidemics become numerous. The absence of earlier 
reference is curious but cannot be held to imply an absence of the 
disease. 

2. In modern times a heavy fall has taken place in its mortality. 
In England and Wales the death-rate in 1921-30 was only one-third 
of that recorded in 1861-70. Throughout its known history very 
nearly all the deaths relate to children under five years of age. The 
mortality of older children has fallen more rapidly than that of 
infants, 

3. Contrary to the general rule the mortality amongst females 
exceeds appreciably and constantly that amongst males. 

4. There seems little doubt that females arc more susceptible 
to clinical attack, especially after age two years is reached. Whether 
they succumb more easily to attack is doubtful, but, after the first 
year of life, the figures available suggest that they may do so. 

5. This female excess is world- wide; it does not vary with 
urbanization ; it shows no indication of variation in years of high or 
low mortality, but, on the other hand, seems to be lowest at the 
season of the year when the number of deaths (and probably the 
incidence) is at its maximum, and highest when the deaths reach 
their minimum. 

6. Attempts to explain this phenomenon have been made in the 
past, e.g. in terms of the sex differences in the formation and develop- 
ment of the larynx, but none of the hypotheses so far put forward 
seems adequate. 

7. Detailed examination of the mortality under one year of age 
shows various anomalies: (a) the female excess of mortality dis- 
appears, or nearly disappears, in the second three months of life; 
(b) illegitimate infants die in the first three months of life at a lower 
rate than the legitimate ; (c) the mortality in the rural districts in the 

♦ Kegistrar^Gencral for England'and Wales. Statistical Review for 1929. 
Text, p. 38. 
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first three months of life is higher than the corresponding mortality 
in the urban districts. No explanation of these apparent paradoxes 
is available. 

8. Although in England and Wales the rural mortality is normally 
below the urban mortality, a larger proportion of the deaths takes 
place in infancy in the more sparsely populated areas. Again mo 
satisfactory explanation can be put forward. 

9. In 1921-30 whooping-cough was responsible in England and 
Wales for slightly more deaths than measles and for more deaths 
than scarlet fever and diphtheria put together. Its importance as a 
cause of death amongst young children is not, perhaps, always 
sufficiently recognized. In the Fourth Epidemiological Report of 
the Health Section of the League of Nations (1926) it is stated that 
“ the opinion, often met with and reflected in the regulations for 
notification of these diseases, that whooping-cough and measles are 
less important than scarlet fever and diphtheria, evidently dates 
from the latter half of the nineteenth century, when the two latter 
diseases caused many more deaths than they do now, and when 
mortality under two years of age was so heavy as to leave less in 
evidence such causes as measles and whooping-cough.’’ Its relative 
importance to-day would seem to call for further steps to combat it. 
Notification of cases, or a careful field study of the incidence of the 
disease, might contribute to this end by making clearer some of its 
present epidemiological obscurities. 


Discussion on Dr. Hill’s Paper 

Dr. Butler : My first and most pleasant duty is to propose a 
vote of thanks to the reader of the paper. Dr. Bradford Hill. I am 
sure you will agree that we have listened to a most able paper on a 
most interesting subject : it is interesting because whooping-cough is 
one of those afiections to which almost universally we are subject. 
I think that statement is true, although it has not been shown in 
respect of whooping-cough, as it has in measles, that it is practically 
a universal disease among the people of this country. Measles 
hardly anyone escapes, and although it is a disease of infancy, it is 
so because, owing to the high susceptibility and high risk of exposure, 
people contract it in infancy and so acquire an immunity which lasts 
throughout life. The contribution of whooping-cough to mortality 
is similar to th^ of measles ; its mortality rate is probably somewhere 
about the same, and it may be inferred by analogy that it follows 
the same law of incidence, and that although it is a disease of infancy, 
it is so because immunity is acquired by attack early in life. That 
whooping-cough itself confers immunity has long been recognized, 
although it is not universal. I happen myself to be an example of 
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one who has suffered from it for a second time, and can remember 
both attacks. In an enquiry among persons exposed to whooping- 
cough, while 6i per cent, of ])ersons of all ages stated previously not 
to have suffered, contracted it, i*8 per cent, of those stated to have 
suffered previously suffered a second attack. That contrasts with 
similar figures for measles, where only 0*7 per cent, of those exposed 
to attack and having already suffered, contracted the disease. The 
figures for whooping-cough on which the percentages are based arc 
smaller and more liable to error than those to which I have referred 
for measles, and it does seem to be brought out clearly by these 
figures, that when those who have suffered are exposed, they do not 
generally again contract the disease. 

A most striking and the first phenomenon referred to in the paper 
is the extraordinary decline in the death-rate from whooping-cough 
and measles. Why that should be so is not quite evident, because 
these are diseases that have not been the subject of specific prevent- 
ive measures in the way that scarlet fever, diphtheria and other 
notifiable diseases have been ; it is not because of measures specially 
directed to that end that they have declined, because it is manifest 
right through from the ’sixties onwards. It is significant, however, 
that by far the greater part of that decline has occurred during the 
last three decennia, and during the last two decennia a new factor 
has been brought to bear upon these two diseases. They are not 
notifiable; they are not diagnosed in time to make notification of 
much value ; but during these two decennia there has been instituted 
the medical inspection of school children which has brought to 
knowledge, earlier than notification would, the fact that children 
either attending the school or in houses from which they came were 
suffering from whooping-cough, and these had been the subject of 
special measures against the infection. That is probably the main 
specific factor bearing upon the more marked decline during the last 
two decennia. 

The most striking fact of all that comes out in the paper is the 
difference in incidence both of attack and mortality in the sexes. The 
difference is a most marked and constant feature, and perhaps the most 
fascinating part of the paper is the analysis of the diverse conditions 
in which it has been observed. It is curious that females at all ages 
arc more susceptible than males, but that females should be more 
susceptible to whooping-cough than males is no more remarkable 
than that males are more so than females to most other diseases. 
It is only because it is exceptional for the case to be reversed that it is 
so remarkable. 

That there is a real sex difference comes out, definitely, from the 
paper, and that the susceptibility of the female to whooping-cough 
infection is greater than that of the male is in accord with the other 
sex differences which are demonstrated. There is another striking 
difference in the behaviour of whooping-cough and measles, which is 
this : I found in the course of my work on measles that only 10 per 
cent, of babies under six months of age contracted the disease when 
exposed to infection ; whereas 77 per cent, of those similarly exposed 
of ages 6-12 months were attacked. Infants have a congenital 
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immunity to measles lasting for about six months. During the 
second six months of life they are much more susceptible, but 
this early immunity does not appear to obtain with whooping-cough. 
Children have been born with whooping-cough and developed it 
within ten days of their birth when the mothers have been suffering. 
If there is a six-months immunity in the infant in the case of measles, 
it is an immunity conferred by the mother, and the mother fails to 
confer a similar immunity from whooping-cough on her infants. 
That is a difference in behaviour to two contrasted diseases just 
as striking as others that come out in the paper. 

The different behaviour of illegitimate and legitimate children 
to whooping-cough clearly cannot be due to anything intra-corporeal. 
It must be an environmental factor, because it is inconceivable that 
illegitimate children are in any way different in tissue and structure 
from the legitimate. There is, however, often a great deal of differ- 
ence between these children in the way of exposure to infection. 
Infection is usually brought into the house by the children mixing 
in the schools or streets with others who are affected. The first- 
born children ought to run less risk of contracting the disease, and 
therefore of dying from it. Illegitimate children are first-born children 
for the most part; they have not the risk of exposure that other 
children in large families have, where the younger children get 
whooping-cough and die of it because they arc exposed to a greater 
risk of its being imported during the early years of life by elder 
brothers and sisters. I feel that this is the explanation of a difference 
that cannot conceivably be accounted for upon anatomical or 
physiological grounds. 

lleference has been made to the fact that both whooping-cough 
and measles have an apparent rate of incidence or mortality lower 
than the true rate, owing to the fact that many of these cases are 
missed. It almost invariably happens that when either of these 
diseases is epidemic, the rates of death from pulmonary disease 
are materially increased. That is because broncho-pneumonia and 
other pulmonary affections are complications of these diseases and 
are the killing factor. In the case of measles particularly, it is the 
broncho-pneumonia that the doctor is called in to treat, and the 
death ap])ear8 as from broncho-pneumonia, and measles is not 
mentioned, because its sequela is all that is in evidence. 

The period at which after onset death occurs has a material 
bearing on this point. I had the opportunity of finding out among a 
considerable number of deaths at what stage of the disease the 
children died, and I found that in whooping-cough those who died 
during the various stages were as follows - 





Measles. 

Whooping-cough. 



Deaths during 

1st week 



25-5 

9-6 

2nd ,, 

... 


45*4 

26*4 

3rd „ 

... 


14-2 

23*3 

4th „ 



5-6 

19*8 

after 4th week 

... 


7 

24*6 
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I do not believe that that represents the actual respective periods of 
deaths from whooping-cough or measles, but the measles rash has 
disappeared, and evidence has gone when the patients die, and the 
death is returned as due to pneumonia. Four or five weeks after 
onset it is a death from pneumonia or bronchitis, and not from 
measles because evidence of the initial cause has long disappeared. 
Whooping-cough, on the other hand, is a disease in which the evidence 
persists throughout the complications, and this difference in persist- 
ence of evidence causes a greater proportion of whooping-cough 
deaths to be returned as such, long after onset. On the contrary, 
in the earlier stages before the whoop develops, the cause of the 
pulmonary complication is not recognized, whereas in measles 
while the rash is in evidence the opposite is the case. 1 cannot help 
feeling that both in time and in racial distribution, whooping-cough 
has always been an extremely widespread disease. It is curious 
that so little mention of it should have been made until the end of 
the eighteenth century ; the occurrence of the disease has been 
indicated too in Sydenham’s “ convulsive cough of children ’’ al- 
though not definitely recognized, and this makes one believe that 
as it is now an almost universal disease, so it was then, although so 
little reference has been made to it. 

Sir William Hamer : It is a great pleasure to me to support 
the mover of this resolution, and we are all glad to welcome him 
back again. I am particularly pleased to be associated with him 
in supporting this vote of thanks to Dr. Bradford Hill, although he 
has anticipated me by saying certain things I was about to say 
myself. 

There are, I understand, still some ultra-modernists who regard 
epidemiology as a ‘‘ back number,” lacking in up-to-date technique. 
We admit, of course, that it has come down, with geometry and 
much else, from the Greeks; moreover, as Professor Greenwood 
cheerily reminded America last year, the “ conception of an epidemic 
succession was never so forcibly and even magnificently expressed ” 
as by Sydenham, two hundred and fifty years ago. We all read 
Creighton, however, nowadays, and so there is gradually emerging 
the promise of a technique which may facilitate control of epidemic 
disease to such an extent as to safeguard civilization. Such a 
thought renders Dr. Hill’s paper particularly instructive. He leads 
off with our old friends Creighton, Hirsch, Willis and Watt, and gives 
early warning of the danger of confounding whooping-cough with 
influenza; he then tackles, from a precise statistico-epidemiological 
point of view, a disease wliich almost all our fellows encountered in 
childhood — most of the men, however, in early infancy, some of the 
ladies before they were three months old, so that they have probably 
forgotten all about it, and Dr, Hill has thus quite a free hand. 

The discussion of the “ Female/Male ratio of Mortality ” is most 
exciting. We are introduced to some very bold critics of Creighton’s 
anatomical knowledge — Creighton, who, forsooth, was for several 
years demonstrator of anatomy at Cambridge — and then the same 
critics reject a “ theory of sexual difference in sensitiveness of the 
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nervous system,” basing their case upon there being two diseases 
of the nervous system more fatal in females than in males, while 
there are three more fatal in males than females ; and this without 
even a passing allusion to the autonomic nervous system or to 
hysteria, hypochondria and the psychoses. These critics should 
read Sydenham’s letter to Dr. Cole, in particular the sentence 
regarding “ disorders arising from irregular motion of the animal 
spirits . . . destroying the function of the respective organs which 
they enter into, and of those also whence they came, both being 
highly injured by this unequal distribution, which prevents the 
economy of nature.” This letter would convince them that two 
hundred and fifty years ago much was known about the questions 
they are discussing; moreover, strangely enough, these same critics, 
while admitting that laryngismus stridulus is more fatal in small 
boys, shy at the possibility that whooping-cough can, by reason 
of “ sexual difference in sensitiveness,” be more fatal in small girls. 
What would Gaskell and Langley and Eppinger and Hess have 
thought about such criticism ! 

Dr. Hill’s own discussion of anomalies in whooping-cough 
mortality in the first three months of life is most illuminating ; he 
cannot find any single explanation of the three paradoxes, but he 
gives us possible independent solutions. It would, indeed, seem 
likely that low mortality in girls (3-6 months) might well stand in 
some relation with their precedent high mortality at 0-3 months; 
perchance difficulty in demonstrating this arises from the disturbing 
influence of faulty diagnosis in the areas studied. The difficulty as 
regards medical aid, in less and more crowded areas in London, 
particularly interests me ; it might perhaps be elucidated by study 
of development of hospital provision for whooping-cough in London 
during the last half-century. Mr. 8j)ear’s two Tables in the London 
Annual Report (1925) reveal the influence exerted by growing 
effort (1915-25) to secure treatment for poor children in hospitals ; 
accommodation for such children (with measles or whooping-cough) 
doubled in those years, and the reduction in mortality surpassed all 
expectation. 

The lower mortality in “ illegitimates ” is, once again, presumably 
partly due to faulty diagnosis. In fact, whooping-cough is very far 
from being what it has been the fasliion to style a “ clinical 
entity.” heighten (lllusiraiions of Unconscious Menvory in Disease) 
has urged that “ whooping-cough ” is just “ unconscious memory.” 
He says we are told “ one of the diagnostic marks between children’s 
influenza and whooping-cough is that if the cough persists it is 
without whoop, but that (he adds) is a very palpable ignoratio 
elenchiJ' Dr. Stokes declares, “ There is no absolutely pathogno- 
monic sign of any disease whatsoever,” and Netten Radcliffe said, 
“ The materials with which Dr. Farr had to work . . . were de- 
fective enough to have discouraged a less sanguine and indefatigable 
statistician.” Are present-day materials so very much less defective ? 
Are we not now suffering from two simultaneous epidemic psychoses, 
the worship of the causal organism being conjoined with that of the 
pathognomonic sign? Will Epidemiology ever come into its own 
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again? A paper such as Dr. Hill’s encourages us to think it will. 
I have great pleasure in seconding the vote of thanks. 

Dr. Percy Stocks congratulated Dr. Hill on hk excellent paper. 
He had a fellow-feeling for Dr. Hill, because he had recently been 
into the wilderness of whooping-cough statistics himself, but whereas 
Dr. Hill dealt with registered deaths, he was dealing with noti- 
fications, so that his wanderings led him into morasses even more 
profound than those encountered by Dr. Hill. He had come back 
convinced that if statistical science could deal with whooping-cough, 
there was nothing with which it could not deal. He had had one 
advantage in that whilst studying this disease he suffered from an 
attack, and from that he learned two lessons, one being that children 
suffering from whooping-cough did not receive from their elders as 
much sympathy as they ought to do, and the other, that noti- 
fication of whooping-cough in adults must always be very incomplete 
owing to dislike of admitting that one was suffering from a childish 
ailment. The latter consideration did not affect notification in 
children, however, and from his own researches, referred to by Dr. 
Hill, the conclusion had been reached that at all ages up to lo in 
London, notification represented about 70 per cent, of the real 
incidence, and that about 60 per cent, of all children born in London 
suffered from an attack before they reached the end of school age. 

Dr, Hill had rendered a most useful service in gathering together 
in this })aper most of the available evidence in regard to the sex 
ratio, and subjecting it to critical examination. It was oftim by the 
study of these exceptions to a general rule that knowledge was 
advanced, and the exceptional nature of this ratio was well brought 
out in Table III. There seemed to be no doubt that in regard to 
mortality this held good even in the first two years of life. 

In regard to incidence. Dr. Stocks found that in 15,000 cases 
notified in four London Boroughs, the sex ratio of females/males, 
taking males as 100, was : — 

In the first two years of life 106 

„ next „ „ 103 

Age 4 114 

and it then rose steadily to 153 at ages 9-14, Le. it began to rise at 
about 4, and increased more rapidly after age 8. 

As to the cause of this female excess. Dr. Hill was not impressed 
with the larynx theory, and Dr. Stocks was rather inclined to agree. 

In this connection Dr. Stocks was encouraged to make a very 
bold suggestion. Some eighteen years ago he was working in a 
panel practice in a mining town, in which there occurred an epidemic 
of whooping-cough, and in watching the children in working-class 
homes who were attacked by the disease, he noticed that at the 
warning of a bout of coughing in severe cases, the child would 
abandon what it was doing, and run to its mother or some other 
person near at hand. During a severe bout of coughing, the child 
is for the time being almost blinded and fighting for breath, and 
therefore needs help. In a working-class home this duty of attending 
to the child very often falls upon an elder sister, if there is one, and 
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quite a young girl of four or five years even may be seen holding the 
child, and in so doing receiving a heavy dose of infective material. 
This does not apply to any other infectious disease —the difierenco of 
the girl’s duty over the boy’s in this respect — and it occurred to Dr. 
Stocks that possibly there might be a greater risk to girls than to 
boys of receiving severe infection within the home on that account. 

With regard to infection from children at school, or outside the 
school, there was also the question of difference in clothing. Girls 
wore pinafores or frocks which were frequently used to wipe the 
mouth, face, or eyes, and if infective material from some coughing 
child lodged upon these clothes, it did seem conceivable that a girl’s 
clothes were more dangerous to the wearer than a boy’s, although 
this might be thought to be rather a wild suggestion. 

Not having been out in the Philippines, Dr. Stocks said he did 
not know what kind of clothing the children wore there, but he 
would imagine that the difference was not so great or of the same 
kind as it was in England. It was a curious fact that on looking 
at the official statistics for 1928, it appeared that deaths from 
whooping-cough in the Philippines numbered t,o66, with the following 
sex ratios of females to males : — 


First year of life 


... 


... 

... 97 

Second ,, ,, 





... 94 

At ago 2 4 





... 87 

At age 5-9 





... 82 

At 10 years and over 





... 71 


ix. an excess of male over female deaths, just as for other diseases. 
Was that due to difference in climate? It would rather suggest 
that clothing might have something to do with it. 

Dr. Stocks admitted that though that might conceivably account 
for the rising vsex ratio with age in European children, the excess 
under three months of age could not be accounted for in that way. 
Dr. Hill found that in the first year of life as a whole the excess was 
not so large — only about 7 per cent, for mortality, and the same was 
true for incidence. 

The paper contained a good many other points of interest to 
which he would have liked to refer, but Dr. Stocks said he would 
content himself with one remark on the correlation between density 
of housing and proportion of deaths at under one year. Dr. Hill 
had shown that this correlation was negative. Last year the London 
County Council made a special enquiry as to what proportion of 
school entrants had suffered from whooping-cough up to the age of 
entry to school, and, dividing the London Boroughs into groups 
according to the different densities of housing, it Was found that in 
Boroughs having less than *9 per room, the mean percentage of 
children who had had whooping-cough before the age of was 41, 
and as the dei^ity was increased up to 1*2 per room and over, the 
percentage fell to 32. There seemed to be a decreasing incidence 
before the age of 3J as the density of housing increased. That 
seemed to agree with Dr. HilPs result for mortality. 

Dr, Stocks expressed the hope that the paper would help to 
arouse a greater interest in this disease. The mortality alone did not 
VOL. XCVI. PART II. L 
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measure the great extent of physical suffering that the disease 
caused, which in his opinion was greater than all the other infectious 
diseases of children put together, excluding diphtheria. He had 
great pleasure in supporting the vote of thanks to Dr. Hill. 

Mr. Vivian said that the paper presented a very intriguing and 
provocative problem. An early Lord Chancellor had described the 
law of equity as a “ roguish thing,” and that term might fitly be 
applied to the disease of whooping-cough, which, as explained in the 
paper, exhibited a series of anomalies and paradoxes which were 
remarkable. The true and primitive sense of that much misunder- 
stood and abused aphorism, “ the exception proves the rule,” was 
peculiarly applicable here ; and if in the case of a disease presenting 
such a number of exceptional features some glimmer of the truth 
as to their causation was ultimately ascertainable, it might have 
an important bearing upon the more normal features of the incidence 
of other diseases. For example, in the case of whooping-cough an 
exceptional feature was the preponderance of female mortality; 
and any light upon this phenomenon might throw light upon the 
preponderance of male mortality in other diseases, which, as Col. 
Butler had pointed out, was in reality no less peculiar. 

Mr. Vivian said he would like to draw attention to the fact that, 
although Dr. Bradford Hill was unable to point to any conclusions 
which he felt justified in accepting, he had assisted and paved the 
way for further research by collecting together and summing up the 
state of knowledge on the subject in a manner that could not fail to 
be of the greatest possible value. The literature on any particular 
medico-statistical subject was bound to be scattered, and was usually 
contained in casual periodical publications, both British and foreign, 
which were not always easily accessible; and this paper had done 
good service to the future study of this particular problem and 
afforded a valuable asset to future research workers, by having 
collated and put together the state of knowledge on the subject in 
such an able, thorough and well-balanced manner. That was a 
work that should be done in other branches of medico-statistical 
science. He hoped that the paper would encourage such work in 
other quarters. 

Dr. Isserlis joined in thanking Dr. Hill for his paper. He said 
he would like to ask a question with regard to a point not mentioned 
in the paper. As far as he could see, no reference had been made to 
the question of periodicity. Was there no apparent periodicity in 
whooping-cough at all ? So much had been heard of the regularity 
of recurrence in the case of measles, and measles had been mentioned 
so often in the paper and in the discussion, that the question of 
periodicity of whooping-cough would seem to be relevant. 

Dr. Butler in his remarks had referred to the change brought 
about in the last twenty years by medical inspection of schools. 
Was not the medical inspection of a school a rather rare and isolated 
phenomenon during the year? Dr. Isserlis did not ^uite follow 
how medical inspection could take the place of notification. 
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Some of the problems mentioned in the paper were sufficiently 
intriguing to create problems for statistical research for those even 
who knew nothing whatever of medicine. 

Dr. Butler said that it was not, of course, the actual medical 
inspection, but the system of medical inspection of school-children 
that had developed throughout the country, which embraced 
notification of illness by teachers and attendance officers, bringing 
to the knowledge of the school medical officer cases of ill-health, and 
an ensuing enquiry into the cause of absence from school. As a 
result of that system houses were visited and enquiries made, facts 
being brought to the knowledge of the medical officer by health 
visitors, inspectors and voluntary workers. This development of 
the preventive medicine service had l)rought about a knowledge of 
the extent and nature of diseases among children even greater than 
that derived from notification. 

Professor Greenwood found Dr. Butler’s remarks so instructive 
that he wished to ask him to exj)and them on one point. With 
regard to the certification of deaths, was his point tliat, supposing 
in a case of measles death occurred from a sequela long after the 
rash had disappeared, the measles w^as forgotten by the parent, but 
that in a long-drawn-out complaint like whooping-cough the sequel 
of death was more likely to occur during the continuance of the 
primary disease, so that the association w^as not so likely to be 
forgotten ? 

Dr. Butler said the answer to Prof. Greenwood's question was 
in the affirmative. He had given the figures of the w^eek of the disease 
in which deaths were allegcnl to be due to whooping-cough and those 
due to measles. It would be seen that in the case of whooping-cough 
up to five weeks except during the first, roughly about 20 per cent, 
of deaths occurred each week, whereas in the case of measles about 
70 per cent, of the deaths occurred during the first fortnight. Since 
the causes of death in both whooping-cough and measles were the 
pulmonary complications that arose and occurred late in measles as 
in whooping-cough, causing death at a later period than two wrecks, 
the assumption was that in measles the death was ascribed only to 
the complications, whereas in whooping-cough the death was ascribed 
to the primary cause owing to the continued evidence of the disease 
itself. 

Mr. Dudley Walton asked if the term “whooping-cough" 
had always meant what it meant at the present day? When one 
examined vital statistics the lists of to-day were found to vary from 
those of forty years ago; was the disease of whooping-cough the 
same ? Certain diseases did differ in their intensities and character. 

Professor Greenwood said he would like to join with the 
previous speakers in congratulating Dr. Bradford Hill on his scholarly 
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and careful paper. This careful objective analysis was of very great 
value, and he agreed with the Registrar-General and others who had 
taken part in the discussion, that althougli Dr. Hill might feel a little 
disappointed at not being able to give a complete account of the 
paradox of sex differentiation of mortality, it was precisely by collat- 
ing the evidence in this way that one would ultimately reach the 
explanation. 

Dr. Hill had said that whooping-cough as a cause of mortality 
was not always sufficiently recognized. So far as members of the 
Public Health Service were concerned it was very well recognized, 
but so far as the general public were concerned, no doubt that was 
true. It might even happen that as a result of this paper some 
newspaper would feature the subject of wlioo])ing-cough and ask 
why the Ministry of Health or the Medical Research Council had not 
done something a])out it. It might be said that the statistical facts 
relating to whooping-cough had been plainly stated in the Annual 
Reports of the Registrar- General for a great many years, and he was 
inclined to think that the tendency was becoming rather accentuated 
for newspapers to “ discover ” facts which had been very well known 
to most statistjeians and members of the Health Services for decades, 
and should have been very well known to those who assumed the 
responsibility of instructing the public on administrative or political 
topics, but seemed to be ignorant. This proclaiming in angry tones 
that “something should be done about it” was a growing evil. A 
picturesque example had recently been afforded by The Times in 
an article on “ The P()2)ulation Trap.” Such statistical facts in that 
article as were correct had been very well known to all persons who 
read official reports for the last twenty-five years; nevertheless, the 
writer proclaimed that — 

“ It is not enough for a handful of population experts to 
calculate for specialized use such figures as they happen to 
need in the course of their researches,” 

and he went on to demand the formation of another Public Depart- 
ment to make these facts known. Professor Greenwood liked to 
see a little romance in human life. The x>icture of the Registrar- 
General’s staff computing results for the “ vspecialized use ” of one 
another, or of the staff of the Medical Research Council reading 
papers one to another, certainly recalled the romantic days of 
Corydon and the eclogues, but had no contact with reality. The 
vista of a series of Public Departments, the first term being a new 
staff to read the reports of the Registrar-General, the next term, a 
staff to read the reports of the staff who read the reports of the 
Registrar-General and so on, was again only a romantic dream. But 
The Times had at least demonstrated that the press were even more 
ignorant than we had supposed of the facts of vital statistics, so that 
it was very important to give publicity to the fundamental facts of 
vital and medical statistics, and that was not the least of the services 
rendered by Dr. Bradford Hill in this valuable paper. 

Professor Greenwood put the motion to the meeting that the 
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hearty thanks of the Society be accorded to Dr, Bradford Hill for his 
excellent paper. 

Dr. Bradford Hill in reply expressed his gratitude to the meet- 
ing for the kindly way in which they had accepted what was in the 
main only a descriptive paper in which he had endeavoured to collect 
and collate the basic epidemiological data. Apart from a few minor 
comments he would prefer to postpone his reply until he had had 
opportunity to digest the many interesting points raised by speakers. 
Dr. Hill’s written reply is as follows. 

I agree with Dr. Butler that the different behaviour of illegitimate 
and legitimate children in the first three months of life is difficult to 
explain on any but environmental grounds, but if lack of domestic 
infection is the cause 1 cannot sec why this should not apply equally 
to measles or why its effect should disappear so completely at 3-6 
months of age. A possible explanation has been suggested to me by 
Dr. Helen Mackay. Discussing the difficulties of early diagnosis, to 
which both Dr. Butler and Sir William Hamer referred, she suggests 
that a young and feeble baby would be very unlikely to “ whoop.” 
If we presume that illegitimate babies are on the whole less robust 
than legitimate babies then more whooping-cough mhy pass undiag- 
nosed amongst them. On the other hand, if faulty diagnosis is the 
explanation of the three anomalies that I have discussed at 0-3 
months of age it must be assumed that it disappears at 3-6 months, 
for then the customary ratios are observed. 

I must confess that I am unmoved by Sir William Hamer’s plea 
that after all Creighton was for several years a demonstrator of 
anatomy in Cambridge. I cannot find that Creighton’s explanation 
of the femalc/male ratio of mortality is based upon any demon- 
stration of actual sex differences in the larynx at this early age, and 
at least equally competent anatomists seem to be agreed that until 
puberty is reached the size of the larynx does not materially differ 
between the two sexes. I still think that this is a plausible explana- 
tion but one that is not based upon adequate evidence. 

Dr. Stock’s suggestion of the greater risks run by the girl in 
attending to a younger sufferer is an interesting one, though it 
cannot account for the higher mortality and higher incidence rates 
in female children under two or three years of age. It might be a 
partial explanation of the rising ratio with age and statistics for 
different social classes might throw some light upon it. Boroughs 
such as Hampstead where one would expect that the duties of an 
elder sister would be less onerous, and that she would be better 
protected from risk, certainly show an excess mortality amongst 
females under 5 years of age, though at later ages the deaths are too 
few to allow interpretation (1901-10 Decennial Supplement). 

I am equally ignorant of the Philippine costume and must add 
also of their registration methods. For the provinces of the islands 
I have taken from the official records the deaths from whooping- 
cough for the three years 1923, 1924 and 1925. They are as 
follows : — 
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The final ratios l)oar no r(‘s(‘nii)lanco to tlioso 1 have shown for 
England and VValos, but they also bear no resemblance to thovse 
Dr. Stocks found foi* the Philippines in 1928. He showed a con- 
tinually falling female/inale ratio with age compared with the con- 
tinually rising ratio that J find for 1923-5, with a slight female excess 
at ages over The absence of deaths at ages over 5 in 1923 and 
their appearance in quite considerable numbers in 1924 and 1925 
docs not inspire confidence in these statistics. In addition we are 
arguing from deaths only and 1 have been unable to obtain the ex- 
posed to risk. Eegistered births in the city of Manila (and they are 
admitted to be defective) suggest a very high M./F. ratio at birth 
— 1 12 for 1915-19 and to 8 for 1922 25. If these ratios are true 
they show a relatively higher male population exposed to risk 
in the early years than is found in this country, wliich would of 
course to some extent affe(*t the death ratios. Possibly female births 
tend to be unregistered, but if that is the case so may their deaths, 
at any rate by cause. 1 feel that at present we lack sufficient data 
and sufficient knowledge of the vital statistical methods to bo at all 
confident that the Filipinos succeed in breaking the rule of female 
excess mortality from this disease. 

The problem of periodicity I omitted from the paper in an 
attempt to keep its length within reasonable bounds. I would refer 
Dr. Isserlis to the study made by Dr. Matthew Young (An Investi- 
gation into the Periodicity of Epidemics of Whooping-Cough from 
1870-1910 by means of the Periodogram, Proc. Roy. Soc. Med., 
1920, XIII, pp. 207-234). He concluded that, while the periodicities 
of whooping-cough do not appear to be so notable or so well-defined 
as those of measles in the corresponding towns, there is conclusive 
evidence of a more or less regular periodicity in the majority of 
towns that he was considering, and that the cycles are too definite 
to be regarded as due to accident. On the other hand, variable 
periodicities were found in different localities; for instance, unlike 
what occurs in measles, well-defined periodicities were found to occur 
in whooping-cough in some great towns which were totally unrepre- 
sented in London. 

Whether whooping-cough has changed in character I am unable 
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to tell Mr. Walton. We certainly have no evidence of periodic 
fluctuations in virulence as seem probable with scarlet fever. That 
deaths directly attributable to whooping-cough will be sometimes 
debited to the pulmonary complications which are the killing factors, 
is, as Dr. Butler pointed out, quite certain, but whether registration 
for this cause is appreciably more accurate than, say, forty years ago, 
I da not know. 

I am happy to be able to assure Professor Greenwood that as a 
result of this paper the Press did not “ discover whooping-cough. 
1 agree with him that most of the basic facts with regard to whooping- 
cough mortality have for many years been emphasized in the 
Kegistrar-Generars reports, but I feel that possibly insufficient 
attention has been paid to those facts. From the epidemiological 
aspect we have a curious dist»ase the study of which research and 
public health workers have tended to neglect; from the public 
health aspect we have a serious cause of child mortality from a 
disease which is, I believe, still regarded somewhat contemptuously 
by the general public. 

As a result of the ballot taken during the meeting, the candidates 
named below were unanimously elected Fellows of the Society : — 

Cyril Leonard Cl(*!nent Halstead. 

Dines Charan Sen. 
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Wholesale Prices in 1932. 

By THE Editor op “ The Statist.’' 

(The Statist's index-numbers in continuation of Mr. A. Sauerbeck’s 

figures.) 

The following table sets out the complete series of the Statist- 
Sauerbeck all-commodity index-numbers of wholesale juices. The 
index-numbers eml)race forty-five commodities, the base years being 
1867-77, which in the aggregate is equivalent to the average for the 
twenty-five years 1853-77. The table below, based with few 
exceptions on the average of fifty-two weekly quotations for each 
commodity, records the annual averages from 1846, i.e. from the 
commencement of the calculations, together with Jevons’s figures 
adjusted to Sauerbeck’s standard for the years 1809, 1810 and 1818. 
The statistics were compiled until the end of 1912 by the late Mr. 
Augustus Sauerbeck and subsequently by the Statist. The annual 
average for 1 932 is 8o. This figure is yG per cent, below the average 
of the preceding year, 68*1 jier cent, below that of 1920, the year of 
highest prices recorded in this series, and 31* i per cent, above that 
of 1896, the year of lowest prices. Though the fall of 3*6 per cent, 
recorded for 1932 marks the eighth consecutive year in which whole- 
sale prices have declined, the extent of the fall is less than in the 


The Statist’s Annual Index-Numbeis (in (ontinuafion oj 
Sauerbeck^ s Ji gures ) . 

(1867-77 = 100). 


Year. 

Average 

No. 

Year. 

Average 

No. 
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Average 

No. 

Year 

A\ crago 
No. 
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1932 

80 

1914 

85 

1896 

61 

1878 

87 

1860 

99 

’31 

83 
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86 

’95 

62 
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94 
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94 

’30 
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91 

’29 
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96 
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78 

’92 

68 
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’66 
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’27 

122 

1909 

74 

’91 

72 

’73 

111 

’66 

101 

’26 

126 

’08 

73 

’90 

72 

’72 

109 

’54 

102 

’25 

136 

’07 

80 

1889 

72 

’71 

100 

’63 

96 

’24 

139 

’06 

77 

’88 

70 

’70 

96 

’62 

78 

’23 

129 

’05 

72 

’87 

68 

1869 

98 

’61 

76 

’22 

131 

’04 

70 

’86 

69 

’68 

99 

’60 

77 

’21 

166 

’03 

69 

’86 

72 

’67 

100 

1849 

74 

’20 

261 

’02 

69 

’84 

76 

’66 

102 

’48 

78 

1919 

206 

’01 

70 

’83 

82 

’66 

101 

’47 

96 

’18 

192 

’00 

76 

’82 

84 

’64 

106 

’46 i 

89 

’17 

176 

1899 

68 

’81 

86 

’63 

103 

’18 

159* 

’16 

136 

’98 

64 

’80 

88 

’62 

101 

’10 

171* 

*16 

108 

’97 

62 

1879 

83 

’61 

98 

’09 

189* 


* Jevons’ numbcFB adjusted. 
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previous three years, the fall in 1931 from the previous year being 
14*4 per cent., in 1930, 15*7 per cent., and in 1929, 4*2 per cent. 

The index-numbers of the groups and sections forming the all- 
commodity index are shown below. The foodstuffs group as a whole 
is down by 4*8 per cent, in 1932, as compared with 1931, while the 
materials group has fallen by only 1*2 per cent. This uneven 
decline has a little upset the equilibrium (by reference to the base 
years) reached by the two groups in 1931 but the divergence is 
inconsiderable by comparison with that which existed, for example, 
in 1927. 


Summary of Index-Numbers, Groups of Articles, 18G7-77 = 100. 
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66-8 

102 
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207 

130 
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206 
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in 
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6-0 

’19 
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206 

86-3 

98 
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5-166 
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76*1 

96 

474 

6-71 

’21 
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218 

83 
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6-092 

1922 
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97 
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3-264 
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90 

151 
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128 
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106 

112 
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98*0 

— 

— 

3-692 


Silver (see note on p. 292), parity of 1 gold to 16J silver — 100. 
t Wheat harvest in U.K. to 1896 : 29 bushels = 100; from 1896: 30 bushels « 100. 
t Average price of Oonsols and the average Bank of England rate of discount are actual 
figures, not index-numbers; Consols 3% to 1888, 2J% from 1889, 2J% from April, 1903. 

l2 
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In the foodstuffs group there is a notable rise of 5*9 per cent, in 
the vegetable food section ; this section, with that of textiles in the 
materials group, gives the only sectional rises in the index-numbers 
in 1932, As will be seen from the detailed statistics given at the end 
of this paper all the items in the vegetable foodstuffs group except 
rice, which remained stationary, and barley, which fell, shared in 
this rise. The animal foodstuffs section was again down and con- 
siderable declines were registered for mutton and pork and somewhat 
smaller falls for beef and bacon. In the remaining foodstuffs section, 
sugar and tea were both down but coffee was somewhat higher. In 
the materials group, the minerals section is down by i per cent.; 
there was a noticeable fall in copper prices, a considerable rise in the 
price cf tin and though the domestic price of coal fell there was some 
increase in the average export price. The textiles section as a whole 
shows an increase of i-6 per cent., very largely as a result of con- 
siderable rises in the price of flax and hemp. Mid-American cotton 
W’as down and, though Australian wool showed a small increase, 
Lincoln half hogs registered a considerable fall. In tin* sundry 
materials section, which is lower, there were notable falls in hides 
and leather. 


The Statist's Annual Index-Numbers — ten-year aeerages 
(1867-77). 
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In analysing some of the influences on wholesale prices in the 
article corresponding to this last year it was suggested that major 
changes in the price level appeared to be the results of fundamental 
changes in the monetary factor, and that in 1931, when the pre- 
war level of prices had been regained, the international monetary 
system was again flung into the melting pot. Our justification for 
the latter statement was that while in September 1931 there were 
twenty-seven countries operating the gold or gold exchange standard, 
at the time of writing this number had been reduced to six. So 
far from having emerged in a new form, the international monetary 
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system has merely been thrown into further disorder by the para- 
doxical events of South Africa, the largest gold producer in the world, 
abandoning the gold standard in December 1932, and of the United 
States, with the largest gold stocks in the world, being compelled to 
suspend the convertibility of notes and place an embargo on the 
export of gold (March 1933). 

During 1932 the importance of the monetary factor, which wt 
have previously stressed, became more widely recognised. As the 
gold standard virtually ceased to function, two problems thrust 
themselves forward for solution. First, how to re-introduce a stable 
standard of international values to take the place of the old gold 
standard, and, secondly, how to prevent the admittedly disturbing 
economic effects of falling prices from continuing. A lead was 
given towards a solution of the latter problem by the British Govern- 
ment when a resolution was passed at the Im])erial Economic Con- 
ference at Ottawa in August 1932 declaring in favour of raising and 
stabilising sterling prices and, if possible, gold prices also. This 
question has been j)laced upon the agenda of the World Economic 
Conference and it is clear from the comments on the agenda prepared 
by a committee of economic experts that the problem of raising prices 
to a level at which the ordinary economic stimulus of profits is revived 
will bo linked up with that of restoring the international standard 
of values. One noticeable tendency during the year, as a result of 
the virtual breakdown of the gold standard, was the development of 
a kind of competition in currency depreciation in several countries 
with the object of securing some temporary advantage in the exports 
market. The inherent dangers which this sort of action holds are 
so patent that a considerable body of opinion has been driven to re- 
consider its attitude to the gold standard, which events had appeared 
somewhat to discredit, at least in its international aspect. The 
position of the British price level in 1932 must, of course, be con- 
sidered in relation to the absence of the automatic control of the gold 
standard. It was thus possible for gold prices to decline sharply 
while sterling prices remained relatively stable, the adjustments 
being effected through the exchange value of sterling. It is even 
suggested that the freedom of sterling to move downw’ard has con- 
tributed to the continued decline of gold prices and in so far as the 
exchange value of sterling has been influenced by the movement of 
short-term capital this may be the case, though it escapes statistical 
proof. However that may be, it is clear that the freedom of sterling 
to fluctuate has acted as a buffer to the influence of gold prices but 
while the relative stability in the British price level may be judged as 
satisfactory, the effect of sterling fluctuations on the currency arrange- 
ments of other countries must be regarded more doubtfully. The 
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stability of sterling prices is also remarkable in view of the fact that 
the tariff system proper came into force in March 1932 imposing 
duties ranging from 10-33]^ per cent. According to a rough estimate 
the average rate of ad valorem duty thus imposed works out at 
about 14 per cent, for all imports. 

The Statist’s Index-Numbers — monthly averages by grou'ps 
(1867-77= 100). ‘ 
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87*6 

83*4 

84*1 

April 

84-2 

108*0 

51*2 

86*0 

96*6 

62*4 

81*9 

78*7 

82 5 

May 

80-4 

110*0 

60*7 

850 

94*5 

.37*5 

77*9 

787 

80*2 

.June 

68-2 

104*8 

48*8 

77*6 

94*2 

58*2 

78*9 

766 

770 

July 

69-9 

107*9 

48*7 

79*4 

96*6 

60*3 

80*4 

78*6 

78*9 

Aug. 

66-9 

104*6 

49*9 

772 

101*9 

70*8 

80*5 

83*3 

80*7 

Sept. 

67-8 

103*3 

50*3 

772 

103*4 

66*5 

81*2 

82*7 

80*4 

Oct. 

65*9 

96*3 

.30*0 

73*4 

101*1 

65*3 

79*7 

81*1 

77*8 

Nov. 

64-8 

96*2 

48*9 

73 0 

102*2 

64*5 

80*6 

81*4 

77*9 

Dec. 

61-8 

103*1 

46*4 

73 7 

100*2 

63-6 

80*3 

80*5 

77*7 

1933. 










Jan. 

63-2 

104*3 

45*1 

745 

99*9 

63*2 

80*2 

80*3 

77*8 

Feb. 

69*9 

106*1 

47*6 

740 

99*4 

60*8 

79*7 

79*2 

770 

March 

57-6 

108*7 

49*3 

746 

99*9 

6 I .9 

77*6 

788 

770 
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World’s Production of Silver {in millions of ounces). 



United 

States. 

Mexico. 

Canada. 

Australia. 

Other 

Countries. 

Total. 

1901 

65-2 

57-6 

5*2 

10*2 

44*8 

173*0 

’02 

66-5 

60-2 

4*3 

8*0 

34*8 

162*8 

’03 

64-3 

70-5 

3*1 

9*7 

30*1 

167*7 

’04 

67-7 

60*8 

3*7 

14*5 

27*5 

164*2 

’05 

56-1 

65-0 

5*9 

15*0 

30*3 

172*3 

’06 

56*5 

55-2 

8*5 

14*2 

30*6 

165*0 

’07 

56-5 

61-0 

12*8 

19*0 

34*8 

184*2 

’08 

52-4 

73-6 

22*1 

17*2 

37*8 

203*1 

’09 

54*7 

73*9 

27*5 

16*3 

39*7 

212*1 

’10 

67*1 

71-4 

32*9 

21*5 

38*8 

221*7 

’ll 

60-4 

79*0 

32*7 

16*6 

37*6 

226*2 

’12 

63*8 

74*6 

31*6 

18*1 

36*2 

224*3 

’13 

66-8 

70*7 

31*5 

3*5 

51*4 

223*9 

’14 

72-4 

27*6 

28*4 

3*6 

36*6 

168*4 

’16 

74-9 

39*5 

28*4 

4*1 

37*3 

184*2 

’16 

74-4 

38*2 

26*4 

4*2 

26*6 

168*8 

’17 

7 h 7 

35*0 

22*2 

10*0 

35*3 

174*2 

’18 

67-8 

62*5 

21*2 

10*0 

35*9 

197*4 

’19 

56*7 

62*7 

15*7 

7*4 

32*0 

174*5 

’20 

65*5 

66*8 

12*6 

7*5 

33*0 

176*4 

’21 

63-1 

64*5 

1.3*1 

4*9 

35*7 

171*3 

’22 

66-2 

81*1 

18*6 

11*3 

46*3 

213*5 

’23 

73-3 

90*9 

17*8 

10*3 

50*2 

242*6 

’24 

65-3 

91*5 

19*7 

10*8 

62*2 

239*5 

’25 

06-1 

92*9 

20*2 

IM 

54*8 

245*1 

’26 

62*7 

98*3 

22*4 

11*2 

69*0 

253*6 

’27 

60-4 

104*6 

22*7 

9*0 

67*3 

254*0 

’28 

58-4 

108*6 

21*9 

9*0 

59*5 

257*3 

’29 

61-2 

108*7 

23*1 

9*0 

69*7 

261*7 

’30 

610 

105*0 

26*0 

8*9 

571 

248*0 

’31 

310 

86*0 

210 

7*6 

47*4 

193*0 

’32* 

230 

72*0 

18*0 

6*5 

40*5 

160*0 


* Provisional. 
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Wholesale Prices in, 1932 . 


[Part II, 


Index of k^ilver Prices. 

The base of tlie inc]eX"niini])ers ^ivon below is i gold to 15! 
silver = 100, which, when Great Britain was on the gold standard, 
gave a basic figure of 6o*84rf. per standard ounce.* 




Trice 

Index- 




Price 

Index- 



per oz. 
standard. 

number. 




per oz. 
standard. 

number. 



d. 





d. 


Average 1873 

59t 

97*4 

hoiceat Nov. 

, 1902 

21ji 

= 360 


’90-99... 

34 

55*8 

End Dec., 1906 ... 

32, 

= 53*1 


1917-26... 

491 

-66*6 

»» 


’08 ... 

23, 't 

=38-1 


1893 ... 

35^ 

58-6 

ft 

Dec., 

’ll ... 

26 ,>0 

= 41*2 


’96 ... 

30} 

-50*5 

tt 

Dec., 

’12 ... 

29 

=47*7 


1909 ... 

23i,'t 

-38*9 

tt 

Doc., 

’13 ... 

26, "n 

-43-7 


’13 ... 

27A 

”4.5-3 

tt 

June, 

’14 ... 

2(> 

”42*7 


’14 ... 

25,1 

41*6 

tt 

Dec., 

’14 ... 

22] 1 

= 37*3 

»♦ 

’15 ... 

23 }J 

-.38-9 

,, 

Dci:., 

’15 ... 

2(>i 

= 43*1 


’16 ... 

31 .“0 


tt 

Dec., 

’16 ... 

3(i| 

= 58*7 


’17 ... 

40J 

--65*8 

tt 

Dec., 

’17 ... 

43J 

= 70*0 

ft 

’18 ... 


-=76*4 

tt 

Dec., 

’18 ... 

48, 

= 77*9 


’10 ... 

67 

= 85*3 

tt 

Dec., 

’19 ... 

77i 

= 98*3 

tf 

’20 ... 

51 IT 

= 76*1 

tt 

Dec., 

’20 ... 

405 

= 49*2 

ft 

’21 ... 

362 

-48*1 

tt 

Dec., 

’21 ... 

34J 

= 49*3 

99 

’22 

34, 

=51*6 

It 

Dec., 

’22 ... 

31, 

=49*6 

>> 

’23 ... 

31 H 

-49*4 

tt 

Dec., 

’23 ... 

33, \ 

=49*0 

tf 

’24 ... 

34 

=50*7 


Dec., 

’24 ... 

31]] 

= 50*4 

ft 

’25 ... 

32i 

= 52*5 

tt 

Dec., 

’25 ... 

31]] 

= 52*1 

ft 

’26 ... 

28] 

=47*1 

tt 

Dec., 

’26 ...1 

26 

=41*1 

ft 

’27 ... 

26, ,V 

= 42*8 

tt 

Dec., 

’27 ... 

26i 

= 43*6 

»♦ 

’28 ... 

26i 

= 44*0 

tt 

Doc., 

’28 ... 

26] 

= 43*3 

ft 

’29 ... 

24,f„ 

=40-2 

tt 

Dec., 

’29 ... 

21 4 

= 35*2 

ft 

’30 ... 

17],’, 

=29*0 

tt 

Dec., 

’30 ... 

14, V 

=23*7 

ff 

’31 ... 

14,] 

= 20-4 

tt 

Dec., 

’31 ... 

20,’„ 

=21*6 

tf 

’32 ... 

171 

i 

= 19*5 

tt 

Dec., 

’32 ... 

16] 

= 17*2 


* All the index-numbers in the table from 1916 to 1925 inclusive and 
in 1931 and 1932 are calculated on the basis of the gold prices of silver instead 
of the sterling prices, though the latter are the quotations given in the table. 
In arriving at the index-numbers the price of gold during 1916, 1917 and 
1918 is taken as 86^. 9p/. per fine oz., derived from the “ pegged ” New York 
rate of $4*761 to the £. For 1919 the average price of gold is taken as 
93s. 4id., this being the parity price with the U.S. dollar, the average New 
York exchange in that year being $4*429. The index-numbers for other dates 
are based on the quotations in the London market for exportable gold. The 
average price in 1920 was 112.9. lll^/. per fine oz., in 1921 107^. OJd., in 1922 
93^. 4d., in 1923 90«. 3d., in 1924 93«. and in 1925 85?. 5p7. At the end 
of 1919 the quotation was 109«. 8Jd., at the end of 1920 116«. Id., at the end 
of 1921 985. Od., at the end of 1922 88.9. lid., at the end of 1923 95^. 4d., and 
at the end of 1924 88.9. 2d. At the end of 1931 the price of gold was 1215. lid., 
and at the end of 1932 1235. 9d. The average price in 1931 was 925/ 6*23d., and 
in 1932 118^. 0*82d. 
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Gold , — The following table shows the world’s annual gold pro- 
duction since 1850. Prior to 1911 the estimates are those of the 
Bureau of the U.S. Mint and other authorities. The value is 
taken throughout at £ 4*25 per fine oz. The estimate for 1932 is 
subject to revision. 


(000 ’s omitted.) 


Year . 


Value of 
output . 

£ 

Year . 


Value of 
output . 

£ 

1850 ... 


... 11,600 

1802 ... 


... 30,134 

’61 ... 


... 17,200 

’93 ... 


... 32,363 

’62 ... 


... 26,550 

’94 ... 


... 37,229 

’63 ... 


... 31,000 

’95 ... 


... 40,843 

’64 ... 


... 25,490 

’96 ... 


... 41,659 

’65 ... 


... 27,015 

’97 ... 


... 48,609 

’50 ... 


... 29,520 

’08 ... 


... 68,949 

’57 ... 


... 26,665 

’99 ... 


... 63,027 

’58 ... 


... 24,930 

1000 ... 


... 52,312 

’50 ... 


... 24,970 

’01 ... 


... 53,630 

’00 ... 


... 23,850 

’02 ... 


... ti 0,975 

’01 ... 


... 22,760 

’03 ... 


... 67,337 

’02 ... 


... 21,550 

’04 ... 


... 71,380 

’03 ... 


... 21,390 

’05 ... 


... 78,143 

*64 ... 


... 22,600 

’06 ... 


... 82,707 

’65 ... 


... 24,040 

’07 ... 


... 84,857 

’66 ... 


... 24,220 

’08 ... 


... 90,996 

’67 ... 


... 22,805 

’00 ... 


... 03,302 

’68 ... 


... 21,945 

’10 ... 


... 93,644 

’69 ... 


... 21,245 

’ll ... 


... 94,930 

’70 ... 


... 21,370 

’12 ... 


... 95,783 

’71 ... 


... 25,400 

’13 ... 


... 97,481 

’72 ... 


... 24,200 

’14 ... 


... 92,709 

’73 ... 


... 23,600 

’15 ... 


... 97,114 

’74 ... 


... 22,060 

’16 ... 


... 92,697 

’75 ... 


... 22,700 

’17 ... 


... 87,236 

’76 ... 


... 22,640 

’18 ... 


... 78,605 

’77 ... 


... 23,830 

’19 ... 


... 73,078 

’78 ... 


... 22,020 

’20 ... 


... 68,622 

’79 ... 


... 21,400 

’21 ... 


... 67,848 

’80 ... 


... 22,130 

’22 ... 


... 66,723 

’81 ... 


... 21,160 

’23 ... 


... 77,888 

’82 ... 


... 20,600 

’24 ... 


... 81,807 

’83 ... 


... 20,640 

’25 ... 


... 82,267 

*84 ... 


... 20,830 

’26 ... 


... 82,211 

’85 ... 


... 21,260 

’27 ... 


... 82,682 

’86 ... 


... 21,430 

’28 ... 


... 83,961 

’87 ... 


... 21,736 

’29 ... 


... 82,862 

’88 ... 


... 22,644 

’30 ... 


... 88,600 

’89 ... 


... 26,376 

’31 ... 


... 94,300 

’90 ... 
’91 ... 


... 24,421 
... 26,846 

’32 ... 


... 101,500 


The monthly (end of month) all-commodities index-numbers 
since 1887; together with quarterly averages for the group and final 
index-numbers since 1920 inclusive, are shown in the following pages. 
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Monthly Fluctuations of the Index-Numbers* of 45 Comtnodities, 1867-77 = 100. 



Jan. 

T'el). 

Miircli. 

April. 

I^Iay 

June. 

July. 

A up. 

Sept. 

Oft. 

Nov . 

Deo. 

Year, 

1888 

70-9 

70*6 

69*9 

69*8 

68*1 

67*4 

69*0 

70*1 

71*9 

72*4 

72*7 

73*2 

70 

1889 

72*6 

73*5 

72*1 

72*0 

71*4 

71*6 

72*6 

71*4 

72*1 

72*1 

73*7 

73*7 

72 

’90 

73-2 

72*7 

71*5 

71-2 

70*8 

70*5 

71-2 

72*8 

72*2 

72*9 

71*2 

71*1 

72 

’91 

71*1 

71*5 

71*7 

72-4 

72*8 

71*8 

71*6 

71*9 

71*7 

70*7 

71*4 

71*4 

72 

’92 

70*0 

70*0 

69*1 

68*9 

68*8 

67*7 

67*8 

67*4 

66*8 

67*4 

68*2 

67*7 

68 

’93 

68*4 

69*0 

681 

67*4 

67*4 

67-4 

67*7 

67*1 

68-2 

68*6 

67*8 

67*0 

68 

1894 

65-8 

65*0 

64*3 

63*8 

63*1 

63*1 

62*6 

63*0 

62*7 

61*7 

60*8 

00-1 

63 

’95 

60*0 

60-0 

60*8 

61*7 

62-5 

62*4 

62*8 

63*3 

63*6 

63*3 

62*3 

61*2 

62 

’96 

61*4 

61*4 

60*7 

60*3 

60*1 

69*3 

69*2 

59*7 

61*2 

62*6 

62*6 

62*0 

61 

’97 

620 

61*9 

61*9 

61*6 

61*2 

61*3 

61*7 

63*2 

63*4 

62*7 

62*4 

62*4 

62 

’98 

62*8 

63*4 

63*0 

65*5 

66*4 

64*7 

64*3 

64*0 

63*9 

63*6 

63*9 

63*8 

64 

1899 

65*4 

65*8 

65*6 

66*1 

66*6 

66*9 

67*9 

68*3 

70*0 

71*6 

71*6 

72*3 

68 

1900 

74-0 

751 

76*7 

75*6 

75-5 

76*7 

76*2 

760 

75*5 

74*7 

73*9 

73*4 

76 

’01 

72-2 

71*7 

71*0 

70*6 

70*5 

69*8 

69*6 

69*8 

69*6 

69*6 

69-0 

68*4 

70 

’02 

68-8 

68*9 

69*2 

69*7 

70*9 

70*4 

70*0 

69*5 

69*3 

68*8 

68*6 

69*1 

69 

’03 

69*5 

70*2 

70*4 

69*4 

69*6 

69*5 

69*5 

70*0 

69*1 

69*0 

69*0 i 

70*0 

69 

1904 

70*4 

70*8 

70*8 

70*6 

69*9 

69*4 

69*9 

70*4 

70*7 

71*0 

71*2 

70*9 

70 

’05 

71-2 

71*4 

71*8 

72*0 

71*7 

72*0 

72*5 

72*3 

72*4 

73-2 

74*2 

74*9 

72 

’06 

76-2 

75*0 

75*7 

76*5 

77*0 

76*9 

76-4 

76*7 

77*5 

78*5 

78*6 1 

79*7 

77 

’07 

80*0 

80*7 

80*0 

80*7 

82*4 

82*0 

81*1 

79*4 

79*1 

78*8 

76*7 

76*2 

80 

’08 

76*0 

74*6 

74*1 

73*8 

73*6 

72*9 

73*1 

72*2 

72*5 

72*2 

72*2 

72*3 

73 

1909 

72-0 

71*9 

72*4 

74*3 

75*4 

76*1 

76*2 

74*9 

74*7 

76*2 

76*6 

76*3 

74 

’10 

77-1 

78*1 

79*1 

78*6 

78*2 

76*9 

78*1 

78*2 

77*6 

77*2 

77*8 

77*9 

78 

’ll 

78 -S 

78*6 

78*9 

80*0 

80*3 

80*0 

78*9 

79*6 

80*3 

80*7 

80*6 

80*9 

80 

’12 

81-8 

82*9 

84*4 

85*0 

86*3 

86*5 

86*5 

85*9 

86*7 

86*8 

85*3 

86*4 

86 

’13 

86-4 

86*4 

86*7 

86*2 

86*7 

84*1 

84*2 

85*0 

86*7 

84*6 

83*3 

83*8 

86 

1914 

83-6 

83*8 

82*8 

82*3 

82*3 

81*2 

82*4 

87*9 

89*3 

89*8 

88*8 

91*6 

86 

’16 

96-4 

100 * 9 1 

103*7 

105*9 

107*2 

106*4 

106*4 

107*0 

107*8 

110*0 

113*1 

118*4 

108 

’16 

123-6 

127*0 

130*4 

134*2 

135*4 

131*0 

130*6 

134*5 

134*4 

141*5 

160*8 

154*3 

136 

’17 

169-3 

164*0 

169*0 

173*0 

176 * 0 ! 

180*4 

176*9 

175*7 

176*4 

180*6 

182*9 

186*1 

175 

’18 

186-2 

187*3 

188*0 

189*8 

191*1 1 

192*3 

192*9 

195*9 

197*1 

197*8 

196*3 

196*0 

192 

1919 

190-1 

187*7 

184*7 

184*6 

194*6 

199*4 

206*4 

212*7 

214*8 

224*3 

231*0 

236*2 

206 

’20 

245-3 

260*4 

261*8 

266*1 

260*0 

266*7 

264*6 

263*6 

248*7 

239*9 

223*8 

207*2 

261 

’21 

197-2 

183*0 

177*2 

169*8 

162*2 

165*8 

168*2 

164*3 

149*4 

138*4 

136*7 

133*6 

155 

’22 

132-6 

132*2 

133*3 

134*8 

135*6 

135*6 

134*0 

129*6 

127*9 

130*1 

130*6 

129*1 

131 

’23 

130-2 

131*9 

132*7 

134*0 

132*2 

127*9 

124*8 

125*0 

127*8 

127*7 

132*4 

133*2 

129 

1924 

137-2 

138*8 

137*0 

136*8 

136*4 

136*3 

138*4 

138*0 

141*6 

146*1 

146*6 

147*7 

139 

*26 

144-8 

143*1 

140*1 

137*6 

136*7 

131*2 

134*3 

134*3 

132*7 

130*2 

132*9 

130*4 

136 

’26 

129-3 

127*9 

126*1 

125*6 

125*7 

124*9 

126*0 

127*0 

128*0 

131*0 

130*8 

123*9 

126 

’27 

123-1 

124*1 

123*6 

123*3 

123*8 

123*1 

122*0 

122*8 

121*6 

120*6 

121*6 

121*4 

122 

’28 

120-9 

121*1 

123*6 

125*6 

126*2 

122-6 

120*3 

118*0 

116*8 

116*8 

117*9 

117*9 

120 

1929 

1170 

120*1 

120*5 

116*6 

113*0 

113*1 

116*2 

113*9 

112*6 

111*1 

108*3 

108*8 

116 

’30 

106-6 

104*8 

1030 

101-5 

98-8 

95-8 

94-4 

92-2 

90-8 

90-4 

88-6 

86-9 

97 

’31 

86-7 

85*5 

86*6 

84*4 

82*2 

82*6 

80*2 

79*1 

80*7 

82*3 

83*0 

86*4 

83 

’32 

84-7 

86*7 

84-1 

82-6 

80-2 

77*0 

78-9 

80-7 

80-4 

77*8 

77-9 

77-7 

80 

’33 

77-8 

77-0 

77*0 










* 


* The average of the twelve monthly figures of each year does not necessarily 
coincide with the annual figures, as the latter are calculated mostly from the average 
of 52 weekly quotations, while the former are based on end-of -the-month prices. 
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Quarterly Movements of Prices* 
Summary of Index-Numbers, 1867-77 = 100. 


Years. 

Quar- 

ters. 

Vege- 

table 

Footl 

(.(Jorn, 

etc.). 

A iiimal 
Fooil 
(Meat, 
etc.). 

Sugar, 

Oollee, 

and 

Ten. 

Total 

Food 

Mine- 

rals. 

Tex- 

tiles. 

Sundry 

Mate- 

rials. 

Total 

Mat(>- 

rials. 

Grand 

Total. 

Sil. 

ver.f 

1 

I 

161-4 

270-6 

100-1 

184-5 

222-6 

163*6 

187*9 

186-7 

185-8 

46-8 

>ai 1 

II 

160-3 

226-2 

89-2 

164-8 

187-9 

140-1 

159-0 

160-9 


45*5 

1 

III 

149-8 

202-6 

81*4 

166-3 

174-3 

142-7 

147-6 

163-4 


48-0 

1 

IV 

118-3 

166-9 

78-3 

127-8 

149-6 

160-0 

132-3 

142*4 

Biffin 

62-4 

/ 

I 

114-0 

177-0 

76-9 

129-2 

132-2 

142-4 

131-8 

135-2 

132-7 

49*7 


II 

116-0 

199-6 

80-3 

139-2 

134-7 

136-0 

128-3 

132-4 

135-3 

52-9 

zZ \ 

III 

102-4 

182-8 

82-8 

127-9 

138*3 

139-7 

123-3 

132-2 

130*5 

63-2 

1 

IV 

98-7 

176-0 

87-6 

124-9 

141-1 

145-1 

120*7 

133-7 


60-3 


I 

94-0 

175-3 

100-6 

126-3 

154-4 

139-4 

122*2 

136-2 


60-1 

’23 J 

11 

96-1 

164-0 

110-2 

124-0 

166-6 

141-9 

120-3 

136-6 

131-4 

60-6 

III 

100-3 

167-7 

96-2 

120-6 

149-0 

134-8 

113-9 

129-7 

ilH 

48-2 

1 

IV 

101-1 

162-0 

105-1 

120-7 

168-9 

153-6 

115-0 

138-7 

EIS] 

48*8 

r 

I 

116-1 

146-2 

111-6 

126-6 

169-0 

169-6 

121-0 

145*9 


48*8 

’ 24 ] 

II 

118-3 

166-3 

97-2 

127-6 

166-7 

165-2 

118-4 

143-1 

136*5 

49-9 

III 

121-8 

159-7 

99-7 

131-1 

157-1 

173-1 

117-3 

145-2 

139-2 

61-6 

■i 

IV 

1,34-6 

160-0 

108-3 

138-4 

163-9 

182-7 

122-6 

152-2 

146*4 

62*4 


I 

129-0 

166-6 

98-8 

136-1 

167-0 

171*6 

123*9 

147-5 

1427 

51-6 


11 

116-6 

164-8 

86-7 

128-1 

150-6 

167-8 

119-8 

139*7 

1348 

51-5 

26 < 

111 

112-6 

163-3 

83-6 

126 2 

163*9 

169-2 

117-3 

1401 

il'i : 

53-3 

1 

IV 

108-9 

165-1 

82-6 

120-4 

153-7 

169-8 

114-6 

139-0 

nfi " 

63*1 

r 

I 

103-9 

162-4 

86-8 

118-1 

160-3 

148-8 

147-7 

134-8 


60*6 

fetn I 

11 

104-1 

165-0 

88-4 

119-6 

148*0 

136*7 

113*7 

129-7 

ii 1 

49*3 

2o < 

111 

106-8 

164-2 

88-2 

120-3 

166-1 

126*4 

114-1 

131*9 


47-4 

[ 

IV 

109-3 

144-4 

88-9 

117-9 

192*0 

115-8 

115-9 

136-4 

128-6 

41-2 

1 

I 

108-1 

143-4 

85-4 

116-1 

165-0 

120-7 

118-3 

128-9 

1236 

43-0 

’27 ] 

11 

111-6 

145-9 

82-6 

118-1 

140-7 

127-9 

118-2 

127*2 


430 

III 

106-9 

138-1 

80-8 

112-9 

133*3 

139-8 

118-1 

128-8 


42-1 

( 

IV 

104-6 

132-1 

82-0 

110-0 

132*8 

138-6 

120-6 

129-6 


43*3 

t 

I 

108-9 

143-8 

80-3 

1J6-7 

123-6 

136-7 

120-6 

126-3 

IttBi 

43-2 

00 

II 

118-0 

152-0 

81-1 

122-8 

122-9 

140-6 

117-9 

126*3 

124-8 

44-7 

III 

101-1 

142-0 

77-9 

111-2 

121-0 

1.36-3 

116-7 

123*6 

118*4 

44*3 

[ 

IV 

101-9 

138-1 

76-3 

109-8 

126-0 

131-6 

116-3 

123-5 

117-5 

43-7 


I 

i 102-9 

142-7 

75-4 

111-8 

130-2 

130-7 

116*6 

124-6 

119-2 

42-8 

*29 -[ 

II 

92-8 

148-3 

73-2 

109-1 

125-0 

121*2 

111-1 

117-9 

114-2 

41-1 

III 

99-9 

143-4 

71-7 

110-0 

126*9 

115-6 

111-1 

116-7 

113-9 

39*6 

1 

IV 

91-3 

146-2 

64-2 

105-4 

122*9 

107*9 

108-7 

112-3 

109.4 

37-3 

r 

I 

80-8 

162-1 

58-3 

102-3 

121-1 

96-4 

104*9 

106-7 

104-8 

33*0 


II 

76-7 

142-4 

66-6 

96-5 

110-8 

92*4 

99-6 

100-4 

98-7 

29*8 

3U S 

III 

77-4 

132-1 

48-6 

91-6 

109-0 

77-3 

94-6 

94-6 

92-5 

26-8 

1 

IV 

71-9 

130 0 

61-7 

89-0 

106*4 

68-9 

91-6 

88-3 

88*6 

26*5 


I 

690 

127-3 

48-6 

86-2 

103-4 

62-7 

89-8 

85-1 

85*6 

21*8 


II 

69-6 

123-3 

48-8 

86-0 

98-6 

61-4 

85*6 

81-7 

80-1 

21-3 

31 

III 

70-0 

117-4 

47-0 

81-4 

98-6 

68-6 

81-6 

79-0 

83-0 

21*9 

[ 

IV 

76-7 

107-9 

53-7 

82-9 

102-2 

66*9 

86-4 

84-1 

83-6 

21-5 

j 

I 

80-7 

109-2 

52-2 

83-2 

lOM 

67-5 

87-8 

85-2 

852 

210 


II 

77-6 

107-6 

50-2 

82-9 

951 

69-4 

79-6 

77-3 

799 

19-4 


in 

68-2 

106-3 

49-6 

77-9 

100-6 

66-9 

80-7 

81-6 

900 

19*4 

1 

IV 

64-2 

98-2 

48-4 

73-4 

101-2 

64-5 

80-2 

810 

77-8 

18-4 


* The averages of the four quarterly figures to each year do not necessarily 
coincide with the annual averages, as the latter are baused as far as possible 
on average weekly prices. See also the Journal ^ 1893, p. 221; 1896, p. 144; 
1901, p. 90; and 1909, p. 70. 

t Silver, parity of 1 gold to 16J silver = 100. 
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Wholesale Prices in 1932. 


[Part II, 


Cousirnction of the Tabular Statements, 

The index-numbers here given are based on the average prices 
for the eleven years 1867 -77. Take, for instance, the Gazette price 
of English wheat : — 


8. d. 

Average, 1867-77 ... 64 6 — 100, average point. 

,, 1014 ... 86 0 — 64, or 36 per cent, hdow the average point. 

„ 1020 ... 80 7 = 148, „ 48 „ above 

„ 1026 ... 63 3 = 08, „ 2 „ hdow „ „ 

The individual index-nuriibers, therefore, represent simple per- 
centages of the average point. 

The articles are grouped in six categories : — 


1. V'egetablo food, corn, etc. (wheat 

flour, barley, oats, maize, 
potatoes, and rice) 

2. Animal foo<l (beef, mutton, poik, 

bacon, and butter) 

3. Sugar, coffee, and tea 

1 — 3. Food 

4. Minerals (iron, copper, tin, lead, 

and coal) 

5. Textiles (cotton, flax, hemp, 

jute, wool, and silk) ... 

6. Sundry materials (hides, leather, 

tallow, oils, soda, nitrate, in- 
digo, and timber) 

4 — 6. Materials 

General Average ... 


8 Index-nos. 

7 „ 

4 „ 

1807-77. 

Total 

Numbers. 

Example for 1932. 

Total 

Numbem. 

Average. 

800 

700 

400 

572 

737 

200 

72 

105 

50 

19 „ 

1,900 

1,509 

79 

7 „ 

700 

694 

99 


800 

513 

64 

11 

1,100 

893 

81 

2C „ 

2,600 

2,100 

81 

45 „ 

4,500 

3,609 

80 


The general average is drawn from all forty-five descriptions, 
which are treated as of equal value, and is the simple arithmetical 
mean as shown above. 



1933.] 


Wholesale Prices in 1932. 
Average Prices of Commodities* 
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1 No. of \ 

u 

1 1 

2 

3 

4 

5 

c 

7 

8 

1-8 

nr 

10 

Article/ 


Wheat. 

Flour. 

liarley. 

Oats. 

Mai7.e.§ 

Pota- 

toes.* 

Rice. 

Voge- 

1 Beef.: 













Year. 

Silver.t 

English 

Ameri- 

'I'own 

Made 

Enu'lisli 

English 

Amori- 

Good 

Rangoon 
Cargoes 
to Arrive. 

Food. 

Prime. 

Mid- 


O’azette. 

can. 

white(now 
“ G.IV). 

Qaxetle. 

Gatelte. 

Mixed. 

Englisli. 

Total. 

dling. 


d.peroz. 

s. and d. 

s. and d. 

..per sack 

3. and d. 

3, and d. 

j.perqr. 

3, per 

3. and d. 


d. per 

d. per 


per qr. 

per qr. 

(:>8U lbs.). 

per qr. 

per qr. 

ton. 

per cwt. 


8 lbs. 

8 lbs. 

1873 ... 

69i 

68-8 

63 

51 

40-6 

26-5 

30 

160 

9-6 

— 

66 

56 

1912 ... 

28* 

34-9 

38 

32 

30-8 

21-6 

27} 

86 

10-1 



66 

49 

’13 ... 

27 jV 

31-9 

36-6 

30} 

27-3 

19-1 

23} 

78 

8-2 

— 

64 

49 

’14 ... 

25^ 

350 

40-1 

33} 

27-2 

21-0 

2U1 

71} 

9-1 

— 

66} 

62} 

’16 ... 

23U 

63-11 

69-10 

49 

37*4 

30-9 

41i 

93} 

13-3 

— 

72} 

67| 

’IG ... 

31, "n 

58-6 

67-7 

52} 

61-7 

33-6 

52} 

153} 

16-10 

— 

81} 

76| 

’17 ... 

40} 

76-9 

83-3 

58} 

64-10 

61*7 

71J 

186} 

25-3 

— 

104} 

101 

’18 ... 

47i 

72-9 

78-7 

46} 

59-0 

40-3 

78‘( 

142} 

26-2 

— 

103 

103 

’19 ... 

67 

72-10 

74-10 

46} 

76-8 

62-3 

78} 

198} 

26-10 

— 

108 

108, 

’20 ... 

61.”. 

80-7 

92-4 

66 

90 

67-4 

901 

242} 

41-10 

•— 

125 

126 

’21 ... 

36i 

72-9 

73-9 

64} 

64-4 

34-5 

38.1 

198 

18-6 

— 

116 

109J 

’22 ... 

34* 

47-10 

62-11 

45} 

40-1 

29-1 

31} 

130 

14-10 

— 

88'^ 

82 

’23 ... 

31U 

42-2 

47-3 

39} 

33-8 

26-8 

36 

101 

14-10 

— 

79} 

74} 

’24 ... 

34 

49-3 

53-9 

43.5 

46-9 

27-2 

39} 

186 

16-9 

— 

82} 

76} 

’25 ... 

32i 

62-2 

62-4 

60} 

42-0 

27-2 

38 

164 

16-0 

— 

80 

73} 

’26 ... 

28U 

63-3 

68-9 

49} 

36-11 

25-1 

2911 

127 

16-3 



74 

67 

’27 ... 


49-3 

68-3 

44iV 

42-0 

26-4 

30 j'l) 

136 

16-11 

— 

70 

62 

’28 ... 

26| 

44-8 

50-10 

40} 

39-0 

29-0 

381 a 

133 

16-0 

— 

74 

66} 

’20 ... 

24* 

42-2 

61-3 

38} 

35-5 

24-7 

36} 

111 

14-3 

— 

71 

66 

’30 ... 

IVjJ 

34-3 

36-10 

33A 

28'3 

17-2 

23 

93 

13-0 

— 

73 

68 

’31 ... 

14i 

24-0 

25-1 

22} 

28-0 

17-8 

15* 

146 

9-8 

— 

67 

61 

’32 ... 
Average 

17Si 

25-0 

27-6 

24,^ 

27-1 

19-3 


152 

9-8 

— 

65 

59 

26J 

31^ 

36 

30 

25} 

18} 

24} 

78 

n 



61 

44i 

1904-13 

1890-99 

34 

28J 

31} 

27} 

25} 

17} 

19} 

72 

6i 

— 

47 

37} 

’78-87 

60 

40 

43} 1 

34} 1 

31} 

21 

25 

102 

8 

— 

65} 

46“ 

’67-77 

68i 1 

64.} 

56 I 

46 

39 

26 

32i 

117 

10 

— 

59 

60 


Index-Numbers (or Percentages) of Prices, the Average of 1867-77 being 100. 

1873 ... 

97-4 

108 

113 

104 

104 

98 

1 92 

1 137 

95 

851 

110 

112 

1912 ... 

461 

64 

68 

70 

79 

83 

85 

1 

101 

624 

95 

98 

’13 ... 

46-3 

68 

65 

66 

70 

73 

73 

67 

82 

564 

92 

98 

’14 ... 

41*6 

64 

72 

73 

70 

81 

90 

61 

91 

602 

96 

105 

’16 ... 

38’9 

99 

107 

106 

96 

118 

128 

80 

132 

866 

122 

136 

’16 ... 

60-4 

107 

121 

114 

132 

128 

163 

131 

168 

1,064 

138 

154 

’17 ... 

66-8 

139 

149 

127 

166 

199 

221 

160 

262 

1,413 

177 

202 

’18 ... 

76-4 

134 

140 

102 

161 

190 

241 

122 

262 

1,342 

174 

207 

’19 ... 

85-3 

134 

134 

102 

194 

201 

242 

170 

268 

1,435 

183 

216 

’20 ... 

76*1 

148 

165 

143 

231 

221 

279 

207 

418 

1,812 

212 

260 

’21 ... 

481 

133 

132 

140 

139 

132 

118 

169 

184 

1,147 

853 

196 

220 

’22 ... 

61*6 

88 

96 

100 

103 

112 

96 

111 

148 

160 

164 

’23 ... 

49*4 

77 

84 

86 

86 

103 

111 

86 

148 

781 

134 

149 

’24 ... 

60*7 

90 

96 

96 

120 

105 

122 

169 

167 

964 

139 

162 

’26 ... 

62*5 

96 

111 

109 

108 

106 

119 

132 

160 

940 

136 

147 

’26 ... 

47*1 

98 

106 

107 

96 

96 

92 

109 

163 

865 

125 

134 

’27 ... 

42*8 

90 

104 

98 

108 

97 

95 

116 

169 

867 

119 

124 

’28 ... 

44-0 

82 

91 

87 

100 

112 

118 

114 

160 

854 

126 

133 

’29 ... 

40*2 

77 

91 

84 

91 

96 

112 

95 

143 

788 

120 

132 

’30 ... 

29-0 

63 

66 

72 

72 

66 

71 

79 

130 

619 

124 

136 

’31 ... 

20*4 

44 

45 

50 

71 

68 

48 

125 

93 

544 

114 

122 

’32 ... 

19-6 

46 

49 

53 

69 

74 

58 

130 

93 

672 

110 

118 


* The annual prices arc the average monthly or weekly quotations, except potatoes, which are the average weekly 
quotations during the eight months January to April and September to December. 

t Not included in the general average. t ^oat (9—13), by the carcase, in the London Oentral Meat Market. 

. 9 La Hata from 1024. 
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No. of "I 
Article/ 

11 

12 1 

13 

14 

15 

0-15 

16A 

16fl 

17 

18A* 

18b* 

18 

Mutton. 

Pork. 

Bacon. 

Butter. 



Sugar. 



Coffee. 


Year. 

Trimo. 

Mid- 

Large 

and 

Water- 

Fries- 

land, 

Animal 

Food. 

British 

West 

Beet, 

German, 

Java, 

Ouyloti 

Planta- 

tion, 

Bio, 

Mean of 

dling. 

Small, 

average. 

ford. 

Fine to 
Finest. 

Total. 

Indian 

Kelinlng 

88 p. c., 
f.o.b. 

Floating 

Cargoes. 

Low 

Mid- 

Good. 

18a and 
18B. 







11 


§ 

dling.t 




d. per 

d. per 

d. per 

j. per 

.t. per 


per 

s. per 

s. ]jcr 

per 

9. per 



8 lbs. 

8 lbs. 

8 lbs. 

cwt. 

cwt. 


cwt. 

cwt. 

cwt. 

cwt. 

cwt. 


Q|M 

D 




lil 

B 

224 

25 

28 

100 

86 

— 

1 fflWi 

■fW 




lil 


11 

124 

13^ 

87 

66 

— 

’13 ... 

62 

56 

65 

77 

119 

— 

94 

94 

104 

81 

63 

— 

’14 ... 

64 

674 

49 

76] 

120 

— 

11] 

124 

134 

79 

46 

— 

’16 ... 

761t 

69] 

72 

934 

141 

— 

14-J 

i 174t 

18| 

784 

434 

— 

’16 ... 

93i 

864 

87| 

109] 

191 

— 

24i 

' 22ft 

264 

77f 

60 


’17 ... 

114i| 

109^ 

llOJ 

148 

216 

— 

314 

25n 

32| 

94| 

68 

— 

’18 ... 

109.; 

109-^ 

128i 

183 

2471 

— 

33 

264t 

364 

128] 

69 

— 

’19 ... 

114 

114 

128 

190^ 

252 

— 

38)f 

34.U 

434 

146] 

1144 

— 

’20 ... 

1441 

1441 

1684 

239f 

.301 

_ 

58 

664t 

74] 

148 

1114 

— 

’21 ... 

1301 

1254 

mt 

179 

260 


19i 

184t 

22 

120] 

63 

— 

’22 ... 

126 

121)5 

101 

1454 

2024 

— 

16“ 

144 


120 | 

74J 

— 

’23 ... 

114^ 

107] 

1034 

89 

113] 

186 

— 

254 

231 

244 

1174 

65 

— 

’24 ... 

llli 

70 

106 

211 

— 

23-‘ 

204 

214 

162i 

864 

— 

’26 ... 

10611 

98^ 

844 

1284 

2061 

— 

164 

in 

124 

163H 

98/c 

— 

’26 ... 

89 

804 

m 

1,30 

173 

_ 

16,^, 

m 

12 | 

164f 

89A 

— 

’27 ... 

86 

79if 

86 

1024 

178 

— 

lOi^c 

124 

13 A 

1434 

714 

— 

’28 ... 

92i 

87 

77 

101 ] 

1851 

— 

134 

1014 

114 

143t”5 

mh 

— 

’29 ... 

894 

83 

91 

1164:1 

1804 

— 



84 

1414 

mi 

— 

’30 ... 

92 

86 

89 

• lorif 

146{g 

— 

8^ 

5)14 

6.1 i 

106^4 

424 i 

— 

’31 ... 

79 

73 

65 

83^ 

130 


7j,{ 

614 

• 61V 

101] 

33H 

— 

’32 ... 

03 

5.5 

54 

77 

120-1 

— 



HI 

loe^^v 

64, V 

— 

Average 

1904-13 

684 

61] 

m 

67 

113 

— 

104 

104 

12 

764 

43] 

— 

1890-99 

644 

414 

42| 

69 

100 

— 

114 

114 

1.3] 

98 

62 

— 

’78-87 

644 

63 

49 

71 

116 

— 

17 

18 

214 

78 

62 

— 

’67-77 

63 

66 

62 

74 

125 


23 

24 

284 

87 

64 

— 


Index -Numbers 

(or Percentages) of Prices, the Average of 1867-77 

being 100. 

1873 ... 

113 

114 

104 

109 

98 

760 

ioi ' 

98 

116 

134 

125 

1912 ... 

94 

98 

96 

93 

98 

672 

49 

* 47 

100 

103 

102 

’13 ... 

99 

102 

105 

104 

96 

696 

40 

38 

93 

83 

88 

’14 ... 

102 

106 

94 

102 

96 

700 

60 

48 

91 

70 

81 

*16 ... 

119 

127 

138 

126 

113 

881 

67 

66 

90 

68 

79 

*16 ... 

148 

167 

169 

148 

153 

1,067 

100 

93 

90 

78 

84 

*17 ... 

182 

199 

212 

200 

173 

1,.345 

121 

116 

109 

91 

100 

*18 ... 

174 

199 

248 

247 

198 

1,447 

127 

125 

148 

110 

129 

*19 ... 

181 

207 

246 

268 

202 

1,493 

156 

163 

167 

180 

174 

*20 ... 

230 

263 

324 

324 

241 

1,844 

263 

262 

170 

174 

172 

*21 ... 

208 

228 

234 

242 

200 

1,627 

81 

77 

140 

98 

119 

*22 ... 

199 

221 

194 

196 

162 

1,288 

62 

64 

140 

116 

128 

*23 ... 

182 

196 

171 

164 

149 

1,135 

104 

87 

135 

86 

111 

*24 ... 

177 

188 

136 

143 

169 

1,103 


93 1 

76 

176 

133 

164 

*26 ... 

169 

180 

162 

174 

166 

1,133 


60 

43 

176 

164 

166 

*26 ... 

141 

146 

190 

176 

138 

1,060 


60 

44 

178 

139 

169 

*27 ... 

136 

146 

163 

138 

142 

967 


62 

47 

165 

112 

139 

*28 ... 

146 

168 

148 

137 

149 

996 

61 

40 

165 

127 

146 

*29 ... 

142 

161 

176 

167 

144 

1,021 

42 

31 

162 

117 

140 

*30 ... 

146 

165 

171 

143 

117 

992 


31 

22 

123 

66 

95 

*31 ... 

126 

133 

126 

113 

104 

836 


29 

23 

120 

63 

87 

*32 ... 

100 

100 

104 

104 

101 

737 


27 

20 

121 

86 

103 


* Index-namberti not included In general average, 

t Bast India good middling from 1906. t Oomparative valaca. 

i Baw Oentrifugals, 96 per cent. Fol., from 1924. || White JaTaa» O.LF„ from 1924. 
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Wholesale Prices in 1932 . 
Average Prices of C(minodities---CorUd. 


No. of \ 
Article./ 

19A* 

19C* 

19B* 

19 

16-19 

1-19 

20A 

20B 

21 

22 



23. 







Iron. 



Tin. 






Sugar, 











Coffee, 



Clove- 






Congou, 

Indian, 

Average 


and 

Food. 


land 





Year. 

Com- 

mon. 

Good 

Medium. 

Import 

Price. 

Mean ol 
19A and 
19B. 

Tea. 

Total. 

Scottish 

Pig. 

(Mid- 

dles- 

brough) 

P.ar^, 

Ooin- 

mon. 

stand- 

ard. 

English 

Tough 

Cake. 

Straits. 




d. and 

Total. 



Pig. 






d. per lb. 

d. per lb. 

dee. 
per lb. 




<. and d. 
per ton. 

s. and d. 
per ton. 

£ 

per ton. 

£ 

per ton. 

£ 

per ton. 

£ 

per ton. 

1873 ... 

12 


16*67 



— 

117*3 

— 

12i 

84 

92 

132 

1912 ... 

6| 


8*78 

— 

— 

— 

64*2 

68*2 

73 

73 

78 

210 

’13 ... 

6 


9*06 

— 

— 

— 

66*6 

68*3 

7} 

68 

73} 

201 

’14 ... 

6 


9*19 

— 

— 

— 

67*1 

61*0 

7 

59| 

64} 

151 

’16 ... 

8i 

105 

11-01 

— 

— 

— 

71*2 

66*2 

105 

72} 

82} 

164 

’16 ... 

8 

10| 

11-29 

— 

— 

— 

90*0 

84*0 

13} 

116} 

134 

182 

’17 ... 

165 

15i 

14*68t 

— 

— 

— 

96*7 

89*7 

13} 

124} 

136} 

238 

’18 ... 

205 

16 

16*0 

— 

— 

— 

101*0 

95*0 

14 

115} 

126 

331 

’19 ... 

135 

15 

15*6 

— 

— 

— 

143*1 

137*1 

19\ 

92 

99J 

257 

*20 ... 

nit 

n 

14*97 

— 

— 

— 

214*11 

208*11 

28 \ 

971 

112} 

302 

’21 ... 

4} 

7 

12*4 

— 

— 

— 

168*6 

137*4 

195 

69.^, 

631 

722 

171 

’22 ... 


I3;i 

14*9 


— 

— 

99*10 

90*7 


665 

162 

’23 ... 

11 

17A 

17*68 

— 

— 

— 

108*0 

108*9 

11} 

65 

69} 2 

206 

• ’24 ... 

9i 

17| 

190 

— 

— 

— 

96*8 

88*2 

125 

63 

67,', 

261 

’26 ... 

n 

1413 

18*34 

— 

— 

__ 

83*4 

72*8 

nj 

642 

665 

267 

’26 ... 


16}8 

18*82 

— 

— 

— 

87*2 

87*6 

11} 

68,'., 

63„\ 


’27 ... 

6i 

14} 

18*68 

— 

— 

— 

80*5 

73*0 

Hi 

65} 

60A 

3035 

’28 ... 


125 

16*84 

— 

— 

— 

09*9 

06*9 

9!^ 

63} 

66,'’„ 

229 

’29 ... 


lln^. 

16*11 

— 

— 

— 

74*0 

70*3 

9] 

76, "o 


207y, 

’30 ... 


»i 

1612 

— 

— 

— 

76-0 

67*0 

9{.J 

64} 

mi 

14438 

’31 ... 

4a 


13*29 

— 


— 

71*0 

58*6 

lOV, 

•m 

3i:s! 

39f''n 

121} 

’32 ... 
Average 

4iV 


10*76 


— 

— 

68*2 

.58*6 

10 


140 

75 

7} 

85 







57} 

6U 

6} 

6.V 

67} 

72 

1645 

1904-13 

1890-99 

45 

75 

n 

— 

— 

— 

47 

.4l| 

60 

63 

81 

’78-87 

6| 1 


12} 

— 

— 

— 

46 

38 

61 

65 

60 

89 

’67-77 

Hi 

— 

17} 

— 


— 

69 

60 

4 

76 

81 

106 


Index-Numbers (or Percentages) of Prices, the Average of 1867-77 being 100. 

1873 ... 

107 

— 

* 

97 

102 

426 

2,037 

170 1 

— 

162 

112 


126 

1912 ... 

48 



61 

60 

248 

1,644 

95 

89 

97 

— 

200 

’13 ... 

44 

— 

62 

48 

214 

1,463 

96 

94 

91 

— 

191 

’14 ... 

63 

— 

63 

63 

232 

1,634 

84 

85 

79 

— 

144 

*16 ... 

74 

— 

64 

69 

281 

2,028 

106 

128 

97 

— 

166 

*16 ... 

71 

— 

66 

68 

345 

2,476 

136 

166 

164 

— 

173 

*17 ... 

160 

— 

86 

117 

463 

3,211 

144 

166 

166 

— 

227 

*18 ... 

186 

— 

87 

137 

618 

3,307 

162 

170 

164 

— 

315 

*19 ... 

120 



90 

106 

687 

3,616 

217 

234 

123 

— 

246 

’20 ... 

100 

— 

88 

94 

791 

4,447 

32 


343 

130 

— 

288 

’21 ... 

39 

— 

72 

66 

332 

3,006 

237 

232 

92 

— 

163 

*22 ... 

77 



86 

82 

326 

2,466 

148 

136 

84 

— 

154 

*23 ... 

98 



102 

100 

402 

2,318 

168 

144 

88 

— 

196 

*24 ... 

82 


110 

96 

418 

2,476 

143 

162 

84 

— 

239 

*26 ... 

70 

— 

106 

88 

356 

2,429 

121 

144 

82 

— 

254 

*26 ... 

69 

— 

109 

89 

362 

2,267 

136 

139 

77 

— 

283 

*27 ... 

60 

— 

108 

84 

332 

2,166 

119 

136 

74 

— 

289 

*28 ... 

66 

— 

98 

77 

314 

2,164 

105 

120 

86 

— 

219 

*29 ... 

64 



93 

74 

287 

2,096 

112 

118 

101 

— 

108 

*30 ... 

46 

— 

88 

67 

216 

1,826 

111 

121 

73 


138 

*31 ... 

42 



78 

60 

199 

1,679 

100 

123 

62 


116 

*32 ... 

38 

— 

62 

50 

200 

1.609 

98 

121 

43 


131 


* Indcx-nurobcra not included in the general average. f Approximate. t Nominal. 





300 Wholesale Prices in 1932. [Part II, 

Average Prices of Commodities — CorUd, 


No. of \ 
Article ) 

24 

Lead. 

25A 

25B 

Coal. 

26 

20-26 27 28 

Cotton. 

29A 29B 

Flax. 

30a SOb 

Hemp. 

81 

.Tiite, 

Year. 

English 

Vig. 

£ per 
ton. 

Wallsentl 

lietton 

in 

London.? 
s. per 
ton. 

New- 

castle 

iSteam. 

s. per 
ton. 

Average 

Fixport 

Price. 

«. and dec. 
per ton. 

Aline- 

rais. ibil- 
dling 
Amori- 
Total. can. 

</. 

per ib. 

Fair 

Phol- 

lerah.ll 

</. per lb. 

Pelro- 

grad.t 

£ per 
ton. 

Tlusslnn 

Average 

Import 

Price. 

£ per 
ton. 

Manila 

Fair 

Boping. 

£ per 
tun. 

Petro- 

grad 

Clean. 

£ per 
ton. 

OooiJ 

Me- 

(iium.-j"f 

£ per 
ton. 

1873 ... 


32 

— 

20*90 

— 9 

6,“„ 

471 

44 

43 

36 

18 

1912 ... 

m 

2U 

Ul 

12*70 

— 6*45 

6^ 

361 

401 

26 

37 

21 

’13 ... 

m 

2U 


13*94 

— 7*01 

6}.\ 

34 

41i 

312 

38 

264 

’14 ... 

m 

2ii 

14J 

13*66 

— 6*41 

4,'V. 

33 

38 

26| 

43 

274 

’15 ... 

24 

30]* 

21 J 

16*96 

— 6*87 

4il 

692 

665 

4U 

coi 

2l| 

’16 ... 

32^ 

27J* 

4li 

24*64 

_ 9*00 

7 

76| 

86i 

645 

71 

31 

’17 ... 

32» 

27|* 

30 

27*16 

— 16*65 

13h^ 

1131 

1615t 

845 

1064 

395 

’18 ... 

329 

33-6 

33i 

30*6 

— 22*3 

17^ 

120t 

1665 

99g 

1665 

391 

’19 ... 

29-2 

45-3 

452 

46*2 

— 19*66 

Hi 

120t 

1745 

685 

1475 

605 

’20 ... 

40 

32 

61ii 

79*8 

— 23*14 

133 

1201 

346i 

66;} 

1451 

441 

’21 ... 

241 

32i 

29 

34*83 

— 9*4 

6i;! 

1121 

1181 

401 

146t 

275 

’22 ... 

261 

m 

24§ 

24*16 

— 12*10 

8 

96 

84| 

33/. 

67t 

305 

’23 ... 

28J.J 

1 

28 

25*13 

— 15*25 

10 

835 

841 

331 

67 

26 

’24 ... 

36} 

27^ 

22./'. 

23*38 

~ 16*26 

11*03 

120 

1041 

44 

81 

315 

’26 

37 .V. 

29i 

16} i 

20*08 

— 12*64 

11*01 

92J 

120| 

46i 

891 

49/, 

’26 ... 

32J 

♦♦30.-4 

**16A 

18*59 

— 9*40 

7*75 

65 

72}g 

43 

745 

435 

*27 ... 

25A 

23;\. 

14} S 

17*80 

— 9*54 

8*27 

95|i: 

74/, 

435 

66/, 

325 

’28 ... 

22A 

21, "fi 


16*67 

— 10*92 

8*66 

98.1 

01 i?. 

37}4 

631 

3315 

’29 ... 

24 .vj 

23j| 

mi 

16*13 

-- 10*26 

7*73 

76?fl 

71/. 

37./. 

61 

32 

’30 ... 

19,V 

mi 


16-64 

— 7*49 

5-12 

531 

60 ,,'.2 

26.1' 

48/2 

20 

’31 ... 

14,". 


132 

16*98 

— 6*90 

4*60 

36 

35/, 

185 

271 

1615 

*32 

13^ 

‘>‘1 1 rt 

135 

16-27 

— 6*24 

4-8.'> 

4r),-2 

42, V 


36 

16/, 

Average 












1904-13 

m 

m 

llj 

lU 

- H 

5 

32.4 

36J 

305 

315 

18J 

1890-99 

12 

17i 

log 

m 

- 41 

3 

27“ 

27 

264 

25 

124 

’78-87 

14 

]6| 


9 

— 6 

41 

33 

34 

354 

261 

16 

’67-77 

20J 

22 

I2J 

124 

— 9 


46 

48 

43“ 

35 

19 


Index-Numbers (or Percentages) of Prices, the Avera{?o of 1807-77 being 100. 


1873 ... 

117 

146 

— 

167 

989 

100 

92 

97 

101 

95 

1912 ... 

89 

99 

— 

102 

771 

72 

79 

82 

81 

111 

’13 ... 

93 

98 

— 

112 

776 

78 

84 

80 

89 

140 

’14 ... 

95 

97 

— 

109 

693 

71 

67 

76 

89 

143 

’16 ... 

117 

140 

— 

130 

880 

66 

64 

134 

130 

111 

’16 ... 

169 

126 

— 

197 

1,109 

100 

104 

172 

161 

163 

’17 ... 

168 

126 

— 

217 

1,203 

183 

201 

282 

243 

207 

’18 ... 

158 

163 

— 

246 

1,347 

248 

263 

294 

341 

207 

’19 ... 

143 

206 

— 

370 

1,638 

218 

219 

313 

264 

264 

’20 ... 

196 

146 

— 

638 

2,068 

257 

203 

496 

270 

236 

’21 ... 

118 

147 



279 

1,268 

104 

86 

246 

237 

145 

’22 ... 

123 

166 

— 

193 

994 

134 

118 

191 

116 

162 

’23 ... 

139 

147 

— 

201 

1,083 

169 

148 

179 

116 

137 

’24 ... 

176 

126 

— 

187 

1,105 

181 

163 

239 

160 

167 

’25 ... 

183 

136 

— 

161 

1,080 

140 

163 

227 

174 

201 

’26 ... 

167 

138 



149 

1,078 

104 

116 

147 

161 

231 

’27 ... 

125 

106 

— 

142 

990 

106 

123 

181 

14; 

172 

’28 ... 

109 

97 

— 

125 

860 

121 

128 

203 

130 

178 

’29 ... 

117 

106 

— 

129 

881 

114 

114 

167 

126 

168 

’30 ... 

95 

113 

— 

133 

784 

83 

76 

121 

96 

106 

*31 ... 

71 

112 

— 

127 

700 

66 

68 

76 

68 

84 

’32 ... 

65 

106 

— 

130 

694 

58 

72 

93 

70 

85 


• Approximate prices. + Approximate. t Nominal. § Beat Yorkshire house after 1916. 

li Now No. 1 Oomra, Fine. Livonian Z.K. from 1921. •• Average price January-April, 1926. 

tt Lightnings in 1981. (a) Russian Siretz Q-roup 1, Sort 1 from 1931. 
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Average Prices of Commodities — Cordd, 


No. oi\ 
Article/ 

32A 

32B 

33 

34 

27-34 

3DA 

35b 

350 

36A 

36B 1 

37 


Wool. 


Silk. 



Hides. 


Leather. j 

Tallow. 


Merino, 

Merino, 

English, 


Textiles. 

Iliver 

River 

Average 

Dressing 

Hides. 

Average 

Town. 

i'ear. 

Port 

Adelaide, 

Lincoln 

Tsatlee. 

Plate, 

Plate, 

Import 

Import 



Phillip, 

Average 

Half 

t 

Total. 

Dry. 

Salted. 

Price. 

Price. 



Avera^ 

Greasy. 

Hogs. 









Fleece, 
fi.* per lb. 

d. per lb. 

d. per lb. 

.y. per lb. 


d. per lb. 

d. per lb. 

d.anddec. 
per lb. 

d. per lb. 

d. per lb. 

8. per 
cwt. 

1873 ... 

26 

14 

241 

2n 

— 

11 


— 

18} 

— 

44 

1912 ... 

in 

91 

101 

105 



lOA 

82 

7*61 

in 

in 

33 

’13 ... 

18 

91 

12| 

11 

— 

I2i 

n 

8-62 

19| 

19i 

34| 

’14 ... 

18^ 

95 

12f 

10} 

9!il 

— 

13J 

n 

9*11 

28| 

192 

31} 

’16 ... 

21i 

105 

17i 

— 

13 

11 

10-04 

212 

361 

’16 ... 

32| 

161 

20 

m 

— 

142 

13J 

11-70 

28^ 

27 

462 

’17 ... 

46^ 

231 

205 

211 

— 

20 

16 

16-62 

35 

34.^ 

622 

’18 ... 

47| 

23^ 

18J 

26| 

— 

205 

135 

16-9 

322 

322 

8 I 5 

’19 ... 

67 

325 

22 ^ 

26 

— 

22 i 

192 

17-1 

36^ 

43 ;^ 

405 

87} H 

’20 ... 

79} 

32 

22 

38i| 

~ 

20^ 

18i 

20-1 


75 

’21 ... 

315 

in 

83 

26 

_ 

9}i 

85 

85 

9-68 

26} 

462 

362 

’22 ... 

39 

17} 

9j 

282 

— 

9} 

8-06 

24\ 

36 

34i 

’23 ... 

43}’, 

201 

12 

241 

— 

9i5 

8,'‘« 

8-23 

23/, 

31 (‘n 

365 

’24 ... 

63,'„ 

25| 

18} 

23i'. 

— 

lOA 

H 

8-63 

22 111 

331 

423 

’25 ... 

41,'. 


171 

181 

~ 

11, V 

8' 3 
o, I, 

9*87 

23 

33 

422 

’26 ... 

36^ 


16 

15} fi 

— 

10/'., 

8 

9-32 

21} 

35}?, 

382 

’27 ... 

3»,V 


l^u 

15, V 

— 

12,^., 

10, V 

9-86 

22|!! 

3618 

335 

’28 ... 

37 

17A 

im 

14 

— 

15.^.. 

llVl 

12-00 

23};I 

37/. 

36}^ 

’29 ... 

353 

1 3/^ 

16t'. 

131 

— 

10 ;., 

H 

10-80 

19i 

382 

36211 

’30 ... 

IH,*’, 

8H 

lOi 

1 10};: 

— 

6.i] 

6.V 

7-80 

18’> 

33i 

28?,:! 

’31 ... 

14-7 

7-1 

81 

8]f: 


6i 

5,«. 

41 

6-12 

172 

322 

192 

’32 ... 
Average 

l.VO 

7-2 

r>;-l5 

8.5 

— 

4,“., 

.6-47 


285 

21, V 


m 

9 

105 

in 



9§ 

n 

65 

16 

17 

3U 

1904-13 

1890-99 

135 


10 

ii.i 

— 


6i 

5 

m 

132 

26' 

’78-87 


n 

in 

15 

— 

H 

6| 

Qh 

16 

17 

362 

’67-77 

211 

91 

1 19^ i 

23 


9 

7 

65 

16 

182 

46 


Index-Numbers (or Percentages) of Prices, the Average of 1867-77 being 100. 

1873 ... 

118 

1 - 

124 

96 

822 

120 

1 - 

T 

114 

— 

97 

1912 ... 

86 

63 

46 

610 


114 


101 

73 

' ’13 ... 

88 

63 

48 

670 


133 


112 

76 

’14 ... 

90 

64 

47 

647 


139 


118 

70 

’16 ... 

104 

88 

43 

739 


149 


146 

81 

’16 ... 

169 

101 

71 

1,031 


174 


160 

104 

’17 ... 

219 

106 

94 

1,636 


226 


200 

139 

’18 ... 

222 

96 

112 

1,772 


218 


188 

182 

’19 ... 

316 

114 

113 

1,820 


258 


222 

195 

’20 ... 

369 

111 

168 

2,099 


267 


330 

167 

’21 ... 

140 

44 

115 

1,117 


123 


205 

81 

’22 ... 

180 

49 

126 

1,076 


114 


174 

77 

’23 ... 

206 

61 

105 

1,121 


113 


158 

81 

'24 ... 

254 

96 

102 

1,362 


119 


163 

94 

’26 ... 

188 

87 

79 

1,319 


132 


161 

04 

*26 ... 

170 

76 

69 

1,063 


121 


164 

86 

’27 ... 

177 

78 

67 

1,046 


142 


172 

76 

*28 ... 

174 

91 

61 

1,086 


172 


176 

82 

’29 ... 

156 

81 

60 

976 


129 


166 

81 

’30 ... 

86 

64 

48 

669 


92 


160 

64 

’31 ... 


70 

43 

39 

504 


77 


146 

43 

’32 ... 


71 

29 

36 

.613 


66 


132 

47 


• Port Phillip fleece washed nominal since 1896, exactly in proportion vsith the value of clean wool, 
t Common New Style from 1921. 
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[Part II, 


No. of \ 
Article ) 


Year. 


1873 .. 
1912 .. 
’13 .. 
’14 .. 
*16 .. 
*16 .. 
*17 .. 
*18 .. 
*19 .. 
*20 .. 

*21 .. 
*22 .. 
*23 .. 
*24 .. 
*25 .. 

*26 .. 
*27 .. 
*28 

*29 .. 
*30 .. 

*31 .. 
*32 .. 
Average 
1904-13 
1890-99 
*78-87 
*67-77 


1873 ... 
1912 ... 
*13 ... 
*14 ... 
*15 ... 

*16 ... 
*17 ... 
*18 ... 
*19 ... 
*20 ... 

*21 ... 
*22 ... 
*23 ... 
*24 ... 
*26 ... 

*26 ... 
*27 ... 
*28 ... 
*29 ... 
*30 ... 

*31 ... 
*32 ... 


Wholesale Prices in 1932. 


Average Prices of Commodities--Contd, 
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Total. 
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C per 
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£per 
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d. per 
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ton. 

ton. 

ton. 

«ir. 
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ton. 

cwt. 

lb. 
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38 

43 

32 

62 

15} 

100 

15} 

6! 

66 




— 

33 

48 

35i 

60 

8i 

63 

11} 

2! 

41 

60 

— 

— 

— 

35i 

49i 

24! 

45i 

8} 

47} 

lU 

2i 

40 

63 

— 

— 

— 

37J 

60| 

24J 

485 

7;e 

47i 

10} 

6| 

41} 


— 

— 

— 

34 n. 

61J 

30^ 

67| 

8U 

48} 

12} 

13| 

68} 

94} 

— 

_ 


Hi 

69J 

41i 

80} 

12 

78! 

17} 

135 



— 

— 

— 

46 

\\6l 

56i 

112} 

16J 

89! 

26 

10} 

97| 

210 

— 

— 

— 

44J 

1981 

63^ 

1315 

218 

82! 

27} 

9 

1075 

271 

— 

— 

— 

69, ■« 

200t 

92! 

139} 

175 

118} 

24} 

9} 

137} 

232} 

— 

— 

— 

691 

200t 

881 

167 

26} 

150^ 

24! 

14} 

119} 

261} 

— 
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36U 

80t 

31 }r- 

72 ,V. 

22 1 

140 

18}}] 

ii;. 

68! 

156 1;1 

— 

1 -- 

-- 

341 

76it 

39‘ 

75i 

IK fi 

e. 

123 

14} 

95 

46| 

117} 

— 

— 

— 

36i 

66/V. 

42] g 

77| 

13 

103 

13;., 

7| 

48 

131} 

— 

j — 

— 


79] 1! 

42g 


13} 

101! 

135 

6]V 

49i 

122 

— 

— 

— 

m 

73! 

43i 

80 

13} 

100 

135 

61 

47} f 

122U 

— 

— 

— 

zn 

79 A 

32|i 

63;., 

13 

100 

13} 

6| 

48!i« 

107 

— 

— 

— 

34i 

102^ 

31! 

64;. 

13 

100 

12;. 

64 

46;; 

107, »„ 

— 

— 

— 

36f 

30 

29J 

66} 5 

11].\ 

100 

10]} 

64 

46| 

lll^o 

— 

— 

— 

343] 

72 

351*1 

74} 

12! 

100 

10} 

5.} 

44} 

10711 

— 

— 

— 

26i 

52J 

36^ 

61},] 

12! 

100 

ors 

6} 

44} 

102 ;. 

— 

— 

— 


63i''(5 

18;, 

382 

11} 

100 

9} 

5} 

37^]! 

83} 

— 

— 


175 

57 rV 

17 

38;, 

lov 

100 

85 

6} 

351 

76;. 


— 

— 

31i 

43! 

265 

494 

65 

60 

105 

3 

38 

66 

— 

— 



24J 

36 

19} 

38' 

5} 

1 63 

8} 


40 

46 

— 

— 

— 

32S 

40 

23 

46 

6} 

62 

12} 

6 

47 

47 

— 

— 

— 

39 

50 

30 

60 

12}* 

92 

14 

7} 

60 

64 

— 

— 
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Indtjx-Numbera (nr Percentages) of Prices, the Average of 1867-77 being 100. 


97 

80 

■■ 

122 


110 

92 

111 

1,163 

2,974 

6,011 

85 

96 

■■ 

66 

68 

80 

38 

89 

906 

2,287 

3,831 

90 

99 

78 

68 


82 

38 


918 

2,363 

3,826 

84 

101 

82 

61 

62 

78 

80 

93 

968 

2,298 

3,832 

89 

104 


71 

63 

90 

184 


1,197 

2,816 

4,844 

114 

119 

136 

96 

86 

128 

183 


1,601 

3,641 

6,117 

118 

231 

187 

129 

98 

178 

142 

270 

1,917 

4,655 

7,886 

116 

396 

216 

170 

h9 

Till 

124 

332 

2,225 

6,344 

8,661 

178 

400 

268 

138 

128 

177 

126 

325 

2,406 

6,763 

9,278 

179 

400 

272 


164 

177 


336 

2,684 

6,861 

11,298 

96 

160 

116 

177 

152 

136 

168 


1,600 

3,986 

6,991 

89 

151 

127 

122 

134 

■na 

128 

143 

1,361 

3,430 

6,806 

93 

133 

134 

Mim 

112 

96 

103 

167 

1,284 

3,488 

5,806 

103 

160 

138 


■ni 

171 

84 

161 

1,326 

3,792 

6,267 

104 

147 

137 

ill 

109 

96 

79 


1,314 

3,713 

6,142 

96 

169 

106 

104 

109 

95 

78 

137 

1,264 

3,396 

6,662 

88 

205 

107 

Id!I 

msM 

■ijB 

76 

134 

fwm 

3,337 


92 

161 


94 

109 

78 

76 

138 

1,286 

3,232 

6,396 

89 

144 

122 

ina 

109 

73 

76 

134 

1,226 

3,082 

6,178 

65 

104 


102 

109 

70 

76 

129 

1,071 

2,624 

4,360 

61 

108 

63 

m 


66 

76 


034 

2,138 

3,717 

45 

114 

61. 

84 


62 

76 

97 

893 

2,100 



* Petroleum avcratje, 1873-77. 


f Nominal. 
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Application of the Method of Maximum Likelihood to the 
Improvement of Curves fitted by the Method of Moments. 

By K. S. Koshal, M.Sc. 

(Statistical Department, Eothamsted Experimental Station, 
Harpenden). 

Introductton. 

The method of moments was regarded as (‘flicieiit in fitting Pear- 
sonian Curves, prior to 1921, when it was shown (1) by Fisher, 
that its efficiency is restricted to a small region for which 
between the limits 2*65 and 3*42 ; and for which does not exceed 
0 * 1 . Later (3) the same writer pointed out that the goodn(‘ss of fit 
test will not be accurate if the method of fitting em])loyed is in- 
adequate ; that is, if the statistics used in the estimation of jiara- 
meters are inconsistent or inefficient. A statistic satisfying the 
criterion of efficiency can be found by the method of inaxiinum 
likelihood as shown by Fisher in his paper, “ The Mathematical 
Foundations of Theoretical Statistics” (1). This method may 
briefly be stated as follows : — 

If in a frequency distribution obtained from a sample taken at 
random from a population specified by a ])arameter 0 (or set of 
parameters), rig represents the observed frequency in the class s 
and fg is the probability of its occurrence in the same class {ps 
being a function of the parameter 0), then an efficient estimate of 
the parameter 6 can be obtained by maximizing the quantity 

l^^S{ng\ogp,) 

for variations of 6. 

On account of mathematical difficulties it is not always possible 
to obtain an algebraic solution of maximum likelihood equations. 
In these circumstances it was later (I) shown by Fisher, that starting 
from an inefficient statistic it is possible to obtain by a single process 
of approximation an efficient statistic. This approximate method 
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of obtaining an efficient statistic from an inefficient statistic is used 
in the following pages to improve the statistics obtained by the 
method of moments. The method will be illustrated by its applica- 
tion to a coarsely-grouped frecpicncy distribution belonging to 
Pearson’s Type L 

Although the general theory, and the principle of its practical 
application, has thus been available for many years, the teaching of 
the improved methods, and even of the very evident need for 
improvement, has legged behind, principally, })erhaps, for lack of 
simple published examples, exhibiting the practical handling of the 
improved imdhod. Tin* example chosen is one in which the method 
of moni(*nts is not (‘specially ineffici(‘nt, though its failure on the 
question of goodness of fit is sufficiently evident ; its chi(‘f interest 
lies in the tr(*atment of the two practical difficulties caused by 
(a) grouped data, and (Z>) the use of a type of curves in which the 
equations of maximum likelihood involve integrals of a troublesome 
form. It is shown that neither type of difficulty ne(*d stand in the 
way of obtaining an efficiently fitted curve. 


The Method of Approximate Solution, 


Let us consider the sirnjde case in which is a function of two 
parameters 0^ and Og. Let Tj and Tg indicate the moment solution, 
and Tfy Tf represent the efficient statistics obtained by the method 
of maximum likelihood to a first approximation. The corrections 
Tf — Ti and Tf — can be calculated from the symnutrical 
equations : 


(T’l' - f (7V - 


rn , 


'aoiao./ 






0L ?L 

The values and A^ are the discrepancies from zero of and 

(702 

when Tj, Tg substituted for 0^ and O 2 . It may also be noted 
that in the evaluation of the differential coefficients in the left-hand 
side of the equations, and are substituted for 0^ and Og. 

In certain cases, however, it is not possible or convenient to 

0L aL 02L 0^L 0^L 


calculate the values of 


ae; ao,’ ao?’ av so7aF, 


whereas L can be calculated directly from the equation ; 


L ^ S{n, log p,). 


It will be shown that an adequate set of such values of L may be 
used to complete the necessary approximation. 
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In this method, first the value of L is calculated by using the 
values of p obtained from the moment estimate of Oj and Og. Let 
us write this value of L as Then Og is kept constant and is 
varied by giving it suitable small and equal increments, and from 
the two sets of values of p, thus obtained, two new values of L are 
calculated which are on either aide of the value of L for the maximum 
likelihood solution. Let these values be designated L^q and L 2 o*> 
where L^q indicates that Oj is given one small increment, while Jjgo 
shows that two small increments are given to Oj and that in both 
the cases Og is not changed. Similarly by kee])ing constant and 
giving small increments to Og, two values of L indicated by Lq^ and 
Lo 2 obtained. Finally, Lj^ is calculated from the values of 
obtained by giving one increment each, simultaneously to 0^ and O 2 . 

If the true maximum of L is found by giving corrections x and y 
to our first estimates, x and y being measured in terms of our chosen 
increments as units, then the value of the lik(‘lihood obtained from 
any trial valu(*s using ^ and r\ increments respectively must be a 
maximum when ^ — jr and tq = y. We may consequently express 
the value of L in terms of 5 and y) in the neighbourhood of the 
maximum by the approximate quadratic expression : 

L = . (1) 

where ^ and take the values 0, 1, 2 in the trial cas(*s evaluated. 

For the moment solution, Lqq, ^ 0 and y) — 0, while for the 

other trial values : 

Lio 5i ~ I y] -0 

L 20 ^ 2 4) — 0 

Lqi 5 — 0 Y) — 1 

Lq2 5 ™ 0 Y) — 2 

Ln ^-1 

Substituting these values of 5 and y] in ei^uation (i) we obtain the 
simultaneous equations : 

Lio - Loo - 1) H- 2% \ ...V 

Lqi ■“ Loo “ 2^r + hi^y — 1 ) J 

The solution of equation (li) will give the values of x and y if the 
coefficients a, b and h are known. The values of these coefficients 
can be obtained from the knowledge of the values Loo, I^ 2 o» 
Lqi* Lo 2 and L^^ already calculated by the use of the following 
equations : 

1^20 - 2Lio + Loo - 2a (iii) 

Lo 2 ~ 2Loi + Loo = - 26 (iv) 

Lji + Lqo — Loi ■— Ljo ==• — 2/i . . . (v) 
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This method of approximation is easily generalized for more than 
two parameters. For .9 ])arameters it requires the calculation of 
i(6’ + 1)(.9 + 2) values of L, and these must be calculated with 
somewhat high precision, since their second differences are to be 
used. 


Application to Pearfioti^s Type 1 Frequency Distribution. 

Pearson’s Typ(‘ I frequency distribution is usually given in the 
form 

^-4'+r.r('-r 

wbero V - - — 

h 4 k (^1 + ! 

l^ and I 2 represent distances from the mode of the start and end of 
the curve, and x is expressed as deviation from the mode. 

This equation can be simplified if, instead of expressing x as 
deviation from the mode, we express it directly as given by the 
observations. 

In this form the equation can be written as : 


y - y^ix - a)/'i(p - x)f^^ 

where a is the start of the curve and p the terminus ; and gg 
put instead of nii and m 2 to show that these indices arc parameters. 
nil and may be us('d to indicate their estimates obtained by the 
method of moments. 

The value of y^ can be calculated thus : 


Put 

then, 


rf/* ^ - xy^dx 

— a 

, dr 
dz 


P^a 

X — a — 2:(p — a) ; p — — (p — a)(l — z). 

Substituting these values in equation ( 1 ) we have 

Now as the total frequency is unity, 

1 ==. — a)^H 1 f — zy*dz 

Jo 

= 2/o(P “ «)/«! + + + 1, (J.2 + 1) 


or 


2/0 -= (? - ^ I’ 

»» > (X, ! (ijj ! 


(i) 


(ii) 
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In order to estimate the values of the four parameters a, (i, (ij 
and (Xg by the method of maximum likelihood it is necessary to 
calculate fourteen new and different values of L in addition to one 
given by the moment solution. The number 15 is obtained by 
putting 5 -= 4 in the general formula l(s -|- 1)( s-\- 2). 

It will be shown that by suitably choosing the interval {i.e. 
increments to be given to a, and separately) the arithmetical 
labour of calculation of these different values of L can be reduced 
to a minimum. The method will be clear from its application to 
the frequency distribution of fibre-strength of 1,000 fibre's of an 
Indian cotton, to which Peanson’s Type I curve was fitted (6) by 
the method of moments. 

The estimates of the four parameters for this distribution, as 
obtained by the method of moments, are : 

a:- 0*3298 
p _ 16*67375 
|jLj^ 0*702432 
[Xa - 4*948333 

Starting from this inefficient moment solution it is required to 
obtain the maximum likelihood solution of these ])arameters. 

The calculations necessary for evahiating each L may be divided 
into three steps : (1) the calculation of mid-ordinates, (2) calcula- 
tion of values of from th(' mid-ordinates and (3) the ealculation 
of L from the equation L = log p,). 

(i) The calculation of mid-ordinates. 

The mid-ordinates were calculated from the ec^uation : 


log 2/ --log (p - a) 




1-8 + 


(Xi ! ! 


1^1 log (x - a.) -I lia log (p - j;). 


The process of obtaining the values of log y for the fourteen values 
of L in addition to that of Lqqqq is illustrated in Table I, in which 
any new value to be calculated in each case is indicated by a X . 

Lqqoq indicates the moment solution, Ljqqq shows that one incre- 
ment is given to a, while p, fx^ and [Xg are unaltered ; Lq^qo shows 
that one increment is given to p keeping a, [x^ and (x^ unchanged. 
Similarly, L^qq indicates that both a and p are given one increment 
each (these increments correspond to those given in the case of 
I^iooo I^oioo)j while (x^ and gg unaltered. 

The only laborious calculations in the evaluation of log^o are 
the calculation of log gamma functions, and it will be seen from 
the table that with the exception of log r((Xi + [Xg + 2) for Lqqh, 
these need not bo calculated for the last six values of L, and for 
those values of L in which (x^ or changed. 
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Table I. 

Calculation of logy for different L's. 



♦ The values of /ig log {p — x) were obtained by simply shifting the fre- 
quencies, since the interval chosen was equal to the class interval. 

t Since the interval in was 0*1, the values for fXi log {x — a) were 
obtained by adding iV log — ci) value for Loooo* 

t Similarly, the interval for /ig being 0*25, values of log {p — x) were 
obtained by adding J log (p — x) to the values for Loooo- 

The only calculation involving the frequen(*ics is to build up a 
column of figures for [x^ log {x — a) and pig (P “ for each class 
interval, which when added to log provide the column for log y. 
In the case of Lqqqq these columns are given by the moment solution, 
and of these the column pij log (x — a) can be used in those cases 
of L where and a are unchanged, i.e. for L^goo, Looon f^oioi 

and Looo 2> while the column pig log (p — x) can be used where pig 
and p are unaltered, i.e. for I^2ooo> I^ooio» ^-loio Wxo- 

the remaining four values of L, the columns of log y can be obtained 
by combining the column of pt-i log {x — a) of one L with the 
column of another suitable L; thus for the 

column pij log (j; — a) for and pig log (p — x) for can be 

used. Similarly in the case of Lqqh, the columns for Looio 
Loooi can be utilized. In some cases, however, as in the present 
example, by suitably choosing the interval (increments to be given 
to p, pij and pig) it is not necessary to calculate the columns of 
(Xilog (x - a) for Loom, a.nd (Xolog (p - x) for Lomo, Lomo* 

I^oooi’ ^0002* will be seen from the table that out of twenty- 
eight columns only two have been calculated (for Ljqoq and LgQ^), 
and the rest have been obtained from the columns of pi^ log (x — a) 
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and (Xg log (p — x) provided by the moment solution. Thus columns 
of log y can be built up for all the values of L in a very short time, 
especially if an adding machine is available. 

(ii) Calculation of values of from the mid-ordinates. 

For this purpose the area for each class interval was calculated 
from mid-ordinates by a simple (quadrature formula : 

=yo- S*?/o, 

•'-i 

which was found to be adequate for all the frequency classes, except 
the first, for which the area was calculated by subtrac^tion from the 
total frequency unity. 

(iii) The logarithm of the values of p^ found in (ii) are multij)lied 
by the corresponding observed frecquency in that class interval 
and the sum of these q)roducts gives the required L. If a calculat- 
ing machine is available this sum can be obtained in a very short 
time without recording separately the individual products log p^ 
for each class. 


The different values of Ij obtained by this process are : 

(i) liQQQQ (moment solution) 

-= -947-134306 

(ii) a varying, p, (Xi, pg <*onstant. 


a = ()-3948() 

Liooo ^ - 946-559780 

a = 045980 

Ljooo = - 946-660108 

(iii) p varying, a, (x^, jjig constant. 


p _ 15-67375 

i'o 100^ -95M86113 

p = 17-67375 

Lo,oo - - 947-994989 

(iv) (Xi varying, a, p, jxg constant. 


lXi-= 0-602432 

4^0-10 ^ - 949-988346 

(Xi-- 0-802432 

Loom -- - 947-203417 

(v) \L 2 varying, a, p, [x^ constant. 


(jLg = 4-698333 

Looo-i - 946-866042 

(Xg-: 4-448333 

Looo 2 -- - 948-368457 

(vi) a, p varying, (Xj, [Xg constant. 


a -- 0-39480 p -= 17-67375 

liiioo ^ - 948-021911 

(vii) a, jxi varying, p, [X 2 constant. 


a ^ 0-39480 0-802432 

Lioio -- - 947-507773 

(viii) a, [Xg varying, (x^, p constant. 


a ^ 0-39480 P2== 4-698333 

Ljoo 1= - 946-816972 

(ix) p, [Li varying, jxg, a constant. 


p ^ 17-67375 ixi -= 0-802432 

1^0110 -= - 950-398053 

(x) p, |X 2 varying, pj, a constant. 


p = 17-67375 {Xg = 4-698333 

1^10-1= - 949-875851 

(xi) fXi, [Xg varying, a, p constant. 


ixi= 0-802432 [Xg^ 4-698333 

Looi-i = - 948-480784 
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It may be noted that both the trial values of a (0*39480, 0*45980) 
are on the positive side of the value of a (0*3298) for the moment 
solution. The reason for this is that for the moment value L ~ 
— 947*134306, and for a — 0*39480, L — — 946*559780, a higher 
value, consequently to pjet a lower value of L {i.e. after it has passed 
the maximum) a should be ^iv<‘n another increment in the sarne 
direction. In fact a — 0*45980 has fi^iven a lower value of L ~ 
— 946*660108. Hence th(*se values ol a are on either side of the 
maximum likelihood solution. For similar reasons the two values 
of [jl .2 are on the negative side* of tlu' moment value. This alteration 
in no way changes the scheme of calculation outlined in Table I, 
if the appropriate' increments (positive or negative) are substituted. 

These values of L provide four simultaneous equations for the 
required increments r, y, z and w to be added to the moment- 
estimates of a, p, [Xi and ^2 form : 

2(ix -i- 2ey + 2fz [ 2ffw -= - J.oooo + « 0*911953 

2cr + 2hy [ 2//^ -f 2iw — ~ ^^ooo f 1*59^)562 

2fx I 2hy + 2c 2 f- 2jw - Looxo “ ^^ooo ^ -= 1*392465 

2qx + 2fy j- 2jz f 2dw - i - d ^ - 1*153604 

where the values of the ten coefficients a, />, c, d, c, /, /t, i and j 

are all obtained from the values of L by the following equations : 


I. 

^2000 ““ ^^-*1000 “1“ ^^000 

-- - 2a 

a — 

0*337427 

II. 

1^0-100 “■ ^^0000 ^-'oiuo 

- - 2b 


2*456245 

III. 

^^00 10 *^^0000 ^0010 

- -- 2c 

c — 

1*462526 

IV. 

^0002 ~ ^^-*0001 ^^0000 

- - 2d 

d = 

0*8853395 

V. 

^1100 1 ^0000 " ^^0100 “ 

I^IOOO ~ ~ 

e — 

0*300724 

VI. 

^1010 i ^0000 ■” ^0010 " 

^^1000 — “2/ 

/- 

0*439441 

VII. 

100-1 -^^000 ^-'OOO 1 - 

“ ^1000 — “h 2^ 

<1-^ 

- 0*262728 

VIII. 

^^0110 ^0000 ^-'ooio “ 

^-'0100 ~ 

h-= 

1*1669765 

IX. 

^010 1 ^0000 "" ^000-1 ~ 

" ^0100 -h 2/ 

i ~~ 

- 1*074563 

X. 

^001 1 ^ ^0000 ^000-1 " 

” I^OOIO — + 

j ^ 

- 0*7728155 


The values of j", ?/, z and w obtained from these* four symmetrical 
equations are multiplied by the appropriate units in order to get 
the “ corrections.” 



Units. 


X = -t- M9635 

0*065 

»'-:= + 0*07776 

J/ = + 0-12573 

1*00 

y' =-.+ 0*12573 

z =- - 0-111025 

0*10 

_ 0*011103 

- 0-24078 

0*25 

w' = - 0*060195 


The estimates of the parameters a, p, and pg ^7 f'WO 
methods are : 
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Parameter. 

Method of Moments. 

Method of Maximum likeli- 
hood (flrst apfiroxlmatiou) 

a 

0 32980 

0-40756 

P 

16-67375 

16-79948 

Ml 

0-702432 

0-691329 

Ma 

4-948333 

4-888138 


The theoretical frequencies obtained by using these two sets of 
estimates in the Type I equation are given in Table II, where for 
the sake of comparison is also evaluated. 


Table II. 

Theoretical Frequency Distribution, 

(Type I obtained by the method of moments and method of 
maximum likelihood.) 


Strenjfth- 

class. 

GraniH. 

ObsiT\ ed 
Fre- 
qiu-my. 

m 

Th(*orctn' il Frequency. 

Uak-ulation of x*. 

Method 

of 

Moments. 

m' 

Method 

of 

Maximum 

l.ikeh- 

hood. 

m" 

Met hoil of Moments. 

Method of Maximum 
Likelihood. 

m — m' 

(m m')* 

in - tn'' 

(m - in")* 

m' 

m" ~ 


38 

49 04 


-1104 

2-4853 



4-06 

0-3880 

0 - 95 - 1-95 

165 

156-52 

154-94 

8-48 

0-4594 


10-06 

0-6531 

1 - 95 - 2-95 

188 

179-38 

181-50 

8-62 

0-4142 


6-50 

0-2328 

2 - 95 - 3-95 

159 

166-19 

168-80 

- 7-19 

0-3111 

— 

9-80 

0-5689 

3 - 95 - 4-95 

137 

138-89 

140-77 

- 1-89 

0-0254 

— 

3-77 

0-1009 

4 - 95 - 5-95 

114 


108-76 

6-92 

0-4472 


5-24 

0-2524 

5 - 95 - 6-95 

81 

77-01 

78-65 

3-99 

0-2067 


2-35 

0-0702 

6 - 95 - 7-95 

48 

53-08 

53-32 

- 5-08 

0-4861 


5-32 

0-5371 

7 - 95 - 8-95 

29 

34-48 

33-68 

— 5-48 

0-8709 

— 

4-68 

0-6502 

s-0r>- 9 - 9 .') 

19 

19-85 

19-66 

— 0-85 

0-0364 

_ 

0-66 

0-0222 

9 - 95 - 10-95 

15 

10-61 

10-40 

4-39 

1-8164 


4-60 

2-0334 

above 10-95 

7 

7-87 

7-46 

- 0-87 

0-0961 

— 

0-46 

0-0283 



L 


a — 


7 


7-6552 

( 0 - 371 ) 

- 947-134306 


5-5375 

( 0 - 596 ) 

- 946-494469 


A number of interesting points which emerge from the study of 
this table are given below : 

( 1 ) The likelihood of the set of values obtained by the first 
approximation method is higher than any of the trial sets, 

(2) From the columns giving the contribution to of individual 
classes it will be noticed that the value 2*4853 for the first class 
interval has been reduced to 0*3880, thus improving the fit of the 
theoretical curve. 
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(3) From tho values of P it can be concluded that the maxi- 
mum likelihood solution has given a better fit also as judged by 
the x“ teat than that obtained by the nudhod of inoments. 

Of the value of y} obtained from the method of monuuits, about 
2 * 1 , or over a quarter of its value, is ascribable to inelhcient 
fitting. 

It should be noted that as shown (2) by Fisher in the calculation 
of P, n should be equal to the number of degrees of freedom. The 
values of P have been calculated from the tabh* of given (5) in 
Statistical Methods for Pesearch Workers, using n — 1. 

(4) Evidently if for any reason higher precision were required, 
the process could be repeated with trial values nearer to the maxi- 
mum likelihood solution. 

Summary. 

A method is given for the improvement of inefficient statistics 
obtained by the method of moments. It consists in the evaluation 
of a number of L’s directly from the equation L — Sin.hg])^). 
For the estimation of S parameters it requiri's th(‘ calculation of 
^{S 4“ 1)(/S -f 2) values of L. These valu(‘s of L provide simul- 
taneous equations from which the corrections to be added to the 
moment estimates of the parameters can be calculated. The method 
is illustrated by its application to a coarsely-grouped skew dis- 
tribution to which Pearson \s Type I was fitted by the method of 
moments. It is shown that the calculation of additional fourteen 
values of L is not laborious, as most of the material for this calcula- 
tion is provided by the moment solution. 

I am highly indebted to Dr. R. A. Fisher, Sc.l)., F.R.S., for 
suggesting to me this problem, and for the very valuable advice 
which he has given at every important step. My thanks are also 
due to the Indian Central Cotton Committee for providing facilities 
to work at the Rothamsted Experimental Station. 
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A Quantity Index-Number. 

By E. C. Erodes, D.Hc. 

Mr. Norman Crump posed the following question to Mr. Macrosty 
in a discussion on a paper by the latter on “ The Overseas Trade of 
the United Kingdom, 1924 1931,’’ read before the Society on May 24, 
1932 : “ What justification was there for using pri(‘es as weights for 
a volume index-number? ” (see p. 054, J.S.S., Part IV, 1932). Mr. 
Macrosty not being able in the short time' at his disposal to give a 
full answer to this question, but the (juestion raised being of great 
importance, it is worth while to attempt to resolve this dithculty. 

The problem really arises through th(‘ double use of the word 
“ weight.” We are taught in elementary statistics about a weighted 
average, and the word has been introduced on ac‘(*ount of the likeness 
of the weighted average problem to the calculation of the centre of 
gravity in mechanics, and one supposes that the older statisticians, 
having had a training in “ Applied Mathematics,” recogniz:(‘d this like- 
ness, and probably illustrated their ehnnentary lectures with a 
uniform bar, different weights and a knife-edg(‘. When Index- 
Numbers were thought of, it was recognized that the Widghted average 
was the proper kind of average which should be list'd and not the 
simple average, consequently the wwd ‘‘ wt'ights ” began to be used 
when talking about Index-Numbers. The process follows these 
lines : We are concerned with price changes in a number of com- 
modities (say) from one year to another. We can make a com- 
parison of changes of price in wheat, beef, pig iron, and so on, and 
we can express these for the second year relative to the first as per- 
centages. Thus we have a series of figures of this kind : 


Relative Price. 




Yrar (0). 

IdfCl). 

Commodity A 


100 

no 

B . 

.. 

100 

115 

„ c . 



100 

95 


Our problem is to get an average of the no, 115 , 95 , . . . , a figure 
which will indicate the general change which has taken place from 
year (o) to (i) and thus serve as an “ Index-Number ” of the general 
level of prices. But we feel certain that a simple average will not 
do, we must take account of the different degrees of importance of 
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the items we are averaging ; that is, we must take account of the 
relative imy)ortancc of the different commodities A, B, C, . . . . 
Herein lies the main difficulty encountered in making Index- 
Numbers. How are we to judge the relative importance of the 
different commodities? The answer is that the only medium in 
which this may be measured is one of value. We cannot compare 
tons of coal with bushels of wheat or barrels of beer, but we can 
compare the amounts of money spent on quantities of these purchased 
or consumed, on tin* groun<l that the relative amounts of money 
spent on different commodities indicate the relative importance 
attached to these different commodities in the mind of the consumer. 
These value figure's, then, give us ‘‘ weights ” for our weighted 
average, the “ weighis” indicating the relative importance of the 
different items which we are averaging. Thus, in the general case, 
if and reym'sent yirices of a commodity in the first and subse- 
quent year and V is tin* value, the items are X i0() for each com- 
modity and th(‘ weights are the apy)roy)riat(* F’s. The weighted 
average is 

X io<) X V 

Po 

vy - ’ 

and this is called the Index-Number. 

So, if we are dealing with any other ])roblem, we y)roceed in the 
same way. For instance, su])pose we are concerned with the change 
in volume of imy)orts. Our items to be averaged are a series of 

"1 X 100, where q^ represent the quantities of goods of a certain 

% 

kind imported in the first and subsequent years. The “ weights ” to 
be used in the* averaging y)rocess are a series of values (V) indicating 
the relative iiny)ortance of these different goods, tlie weighted average 

X 100 X 7 



is called the volume Index-Number. 

Similarly if we want an Index of Production. We have a 

number of itc'ins X 100, where Oq, Oj, represent the Output, in 

whatever units are used, of the different commodities produced. 
We realize that the average should be a weighted average and the 
“ weights ” used are values (again because value is the only reason- 
able medium of comparison), these values (F) being the Net Outputs 
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of the different industries producing these commodities. The 
weighted average 

X 100 X F 
^0 _ 

is called the Index of Production. 

Now when we arc dealing with Import figures (say), we may 
find the actual arithmetic easier if the formula iLs(‘d is c‘hanged into 
a different shape. We have data in their original form of quantities 
and values. Prices are ‘‘ st'condary ” statistics. For a commodity, 
then, we have : 

First year. Subsequent year. 

Y Y 

?o.ro.?Jo- !/i. ,/• 

70 7l 

Now, suppose we are going to calculate a volume Index-Number, 

X 100 X F 

i:F 

and we agree that the P’s to use are those pertaining to the first 
year, i.e. the FQ^s, then the Index-Number is 

X 100 X Fo 

. '/o 


but since Fq — po7o write this 

X 10^> 

and actually in some cases it may simplify the arithmetic, or, for 
some other reason which docs not arise here, may be preferable to 
use this form rather than the original form of the Index-Number. 
Now this form is probably more often ((noted than the original, and 
reference is often made to it as a “ weighted Index-Number, the 
‘ weights ’ being the prices.” Of course this does no harm when 
people are clear that it is merely a “ derived ” formula and when 
they appreciate that the word “ weights ” is being used loosely and 
in a different sense from its use in a weighted average. Naturally, it 
does seem strange that “ weights ” can be prices. Somehow it does 
not seem that there is anything wrong when we get the same sort 
of derived formula used for price Index-Numbers in this way : The 
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original formula using (say) the first year’s values as weights in the 
weighted average, viz.: 

X IfM) X 7„ 

_Po _ “ 

reduces to 

100 

and h(‘re th(‘ multipliers in the numerator and denominator arc 
({uantities, which sometimes are weights in tons, hundredweights, 
pounds, and there seems nothing offensive in speaking of a “ weighted 
Index-Number where the ‘ weights ’ are quantities.” 

The Iroulde can be avoided if the word weight ” is reserved for 
tli(' w^eiglited av(*rag(‘, the result of dividing tlu^ sum of the products 
of the it(‘ms tinu's th(‘ weights, by the sum of the weights. When 
we use these derived formuhe in the calculation of certain Index- 
Numbers, let us use the word ‘‘ multi])li(‘r,” and say, for instance, 
that th(‘ volume* Index-Number to which reference has already been 
made* is tin* result of dividing the sum of the* products of the subse- 
quent year’s quantities by multipliers which are the first year’s prices, 
by the sum of the products of the first year’s (piantities by these 
sann* multipliers. 

Th(‘ confusion b(*tween these tw'o formulcT, the original weighted 
averag(‘ and the deriv(‘d formula, is definitely real and leads to other 
difficulti(‘s not rais(*d by Mr. Crump. For instance, one sometimes 
finds a t(‘ndency on the ])art of those not properly initiated into the 
mysteries of Index-Numbers to proceed on these lines : they are 

working an average of price relatives, and they obtain these X KX) 

Po 

and then calculate a weighted average, using “ weights ” which are 
quantities instead of values, and obtain a result 

X 100 X (io 

Here, of course, they are getting a heterogeneous mixture in the 
numerator and denominator, adding tons of coal to tons of pig iron, 
to tons of wh(*at and so on. They often do not observe the mistake 
they are making until barrels of beer or eggs (measured in great 
hundreds) are to be introduced into the mixture. These hetero- 
geneous totals may, of course, interest a railway company, but can- 
not interest an Index-Number calculator. The mistake has arisen 
through confusion between “ weights ” of a weighted average and 
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“ weights ” of a weighted Index-Number. The term “ weighted 
Index-Number ” should never be used. 

The answer to Mr. Crump is that prices are not used as “ weights ” 
in calculating a volume Index-Number. The “ weight.s ” which arc 
used are Values, properly, since Value is the only medium of com- 
parison of one commodity with another. In the derived formula 
which Mr. Crump quotes, prices arc being used as “ multipliers.” 
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1 . — Monetary Theory and the Trade Cycle. By Friedrich A. 
ITayek, Tooke Professor of Economic Science and Statistics in the 
University of London. Translated from the German by N. Kaldcr 
and H. M. Croome. Bedford Economic Series. London : Jonathan 
Cape. 1933. 7.} X 4?; 244 pp. 6s. net. 

Professor Hayek’s recently translated book on Monetary Theory 
and the Trade Cycle is an expanded version of a paper prepared for 
the meeting of the Verein fiir Sozialpolitik held in Zurich in Sep- 
tember 1928. It was originally written, that is to say, before his 
now widely known Prices and Production,” and as might be 
expected the later work develops further the ideas which are here 
expressed in mere outline. 

After a brief general chapter on the Problem of the Trade Cycle, 
Professor Ilayek goes on to consider certain non-monetary theories 
which have been produced in explanation of the cycle. As he says 
in his preface, in Germany monetary explanations of the Trade Cycle 
have been, at least until quite recently, regarded with some mistrust. 
Writing, as he was in the first instance, for a German-speaking 
public, he emphasizes the necessity of a monetary approach to the 
problems rather more than he feels is necessary for English readers. 
His handling of the various theories dealt with is, however, only 
brief. Actually his answer to all of them is fundamentally the same. 
In his view they all fail to show what it is that nullifies the tendency 
towards equilibrium and why the forces set up by the various mal- 
adjustments should be self-perpetuating instead of holding within 
themselves the seed of self -correction through the reactions of supply 
and demand. The gist of his argument is that disequilibrium in the 
economic structure can only be induced by monetary causes since 
money being a commodity which, unlike all others, is incapable 
of finally satisfying demand, its introduction does away with the rigid 
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interdependence and .self-sufficiency of the ‘ closed ’ system of equili- 
brium, and makes possible movements which would l)e excluded 
from the latter.” 

Having considered iion-monetary theories, the author then goes 
on to consider various monetary theories of the Trade Cycle. Both 
the arguments he discusses and his own criticisms of them are ])ut so 
briefly that any reader not familiar with the works lie cites wdll find 
it difficult to get a clear idea of the theories he seeks either to refute 
or develop. The ])oint he chiefly em]ffiasizes is that it is misleading 
to consider only changes in general price levels, changes originating 
in the monetary field “ are bound to disturb the (‘([uilibrium inter- 
relationships existing in the natural economy, wheiher flic dlstinhahcc 
shows itself in a change in the so-called ‘ general value of man e if ’ or not." 

The most important chapter of the book, howover, is naturally 
that in which the author elaborates his ow'ii views on causes of cycli- 
cal fluctuations. Frankly, it must be confessed th(‘ arguments in this 
chapter are so condensed that taken by itsedf it is far from satis- 
factory. The crux of his thesis is that maladjustments which must 
lead to a crisis are inevitable if the banks by credit creation induce a 
rate of interest lower than the natural rate which just equates 
savings and investment, ile shows that this will lead to more cash 
being withdrawn from the banks, and continues : “ this phenomenon 
is easily explained in theory by the fact that a low' rate of inter(‘st 
first raises the price of capital goods and only subsecjuently those of 
consumption goods, so that the first increases occur in th(‘ kind of 
payments which are effected in large blocks. It tnay lead to the 
consequence that banks are not only prevented from granting new' 
credits, but even forced to diminish credits alread) granted. This 
fact may wtII aggravate the crisis; but it is by no means necessary 
in order to bring it about. For this it is quite enough that the hanks 
should cease to CJtend the volume of eiedif : and sooner or later this 
must happen. Only so long as the volume of circulating media is 
increasing can the money rate of interest be kept below the e(| uili- 
brium rate; once it has ceased to increase, the money rate must, 
despite the increased total volume in circulation, rise again to its 
natural level and thus render unprofitabh* (temjiorarily at least) 
those investments wdiich w'ere created with the aid of additional 
credit (pp. 175, 170). 

The above passage has been quoted at length jiartly because it is 
very much the heart of the matter, and paitly becfiuse it shows how 
very elliptical is the author's reasoning. The conclusion that credits 
must be continuously increased if the rate of interest is to lie kept 
below the natural rate, and that a mere continuance of the first 
inflated level of credit is not enough, is by no means entirely obvious 
on the surface, and since this conclusion is the very essence of the 
author’s theory it is curious that he should not fill in the intermediate 
steps in his reasoning. It is true he returns to this line of argument 
thirty pages later but even there the argument is not fully elabor- 
ated, The fact is, that to realise his line of thought it is really 
necessary to know the arguments put forward in his “ Prices and 
Production.” In the preface to the book now under consideration 
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Professor Hayek states that “ Prices and Production ” should be 
regarded as an essential complement to the present publication. 
But that is somewhat understating the matter. It is rather true 
that without a preliminary knowledge of “ Prices and Production,” 
this study of the Trade Cycle must seem in more than one section a 
collection of hypotheses and final conclusions with the intervening 
arguments but sketchily indicated. 

Whether Professor ITayek's views on industrial fluctuations form 
an epoch-making contribution to economic theory or not is a (Question 
on which views differ profoundly, and it is manifestly impossible to 
do justice to either side of the argument in a brief review ; indeed any 
attempt to do so w(juld go far beyond the limits of a review of the 
book under consideration and would develo]) into a review of 
“ Prices and Production.” All that can be said is that this new 
publication is hardly likely to change the views of those who were 
unconvinced by “ Prices and Production,” whilst those who are 
unfamiliar with that w^ork wdll be better advised to turn to that for a 
summary of Professor Hayek's view\s rather than to this new publica- 
tion . But though this study of the Trade Cycle can hardly be regarded 
as comjilete in itself, it remains true that Professor Hayek’s point of 
view is so individual and in many ways so fresh that, w’hether one 
finds his arguments conclusive* or not, they act as a potent stimulant 
to thought and one can well undeistand why Professor Bobbins 
considered the book worth including in his “Bedford Series” of 
translations. W. A. E. 

2. -The Art of CeiUral Banking. By B. U. Hawtrey. London : 
Longmans, 1932. 9" X SJ". xii -| 404 p]). 185. 

This volume is composed of eight essays in as many chapters — 
French Monetary Policy, Speculation and Collapse in Wall Street, 
Consumers’ Income and Outlay, the Art of Central Banking, Money 
and Index-Numbers, Mr. Keynes’ Treatise on Money, International 
Short-T(*rm Investment, and Bemedies for Unemploymi'iit. The 
last three were prepared for the Macmillan Committee, and of the 
others the first, third, and fifth have beim previously published — 
the fifth was read before this Society in December, 1929. This is 
a bill of fare wdiich should satisfy any appetite, but to work one’s 
way through it wmuld take a long time and to sample each course 
would induce mental indigestion. It must suffice here if we take a 
few nibbles at what may, without disrespert, be called the “ joint,” 
the essay on the Art of Central Banking, which occupies 187 pages. 
Most people have a general idea that a Central Bank is “ the bankers’ 
bank ” and is responsible for the note-issue, and that if it were not 
so wicked or incompetent it could cure most of our monetary troubles. 
Even if such a person were able to read only the first half of Mr. 
Hawtrey’s essay he would have a much clearer idea of the working 
of the system, and having managed so much he would be well 
advised to struggle through to the end even if he should find some of 
Mr. Hawtrey’s opinions disagree with him. 

Mr. Hawtrey points out that “ the Central Bank is the lender of 
last resort ” ; to it in times of need the other banks come for supplies 
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of credit and currency. It was a long time before the Bank of 
England assumed these responsibilities. Except for its Government 
connection it comported itself as an ordinary bank, it sought to 
protect its gold reserve, and it only discounted bills (in its early days, 
internal bills) when the other banks had enough. When there 
was a crisis and credit was demanded it rationed discounts as in 
1795. In 1825, at the instance of the Government, it issued notes 
to merchants on the security of tlieir goods, but in the crisis of 1847, 
when the Bank was faced with the exhaustion of its reserve, it was 
authorised by the Government “ to enlarge the amount of their 
discounts and advances on approved security.” By the crisis of 
1866 the function of ultimate lender was fully accepted, and Bagehot 
in 1873 placed the policy in an impregnable position. 

Quite early the Bank of England realised that it could affect 
prices by manipulating the Bank Rate ; raising the rate restricted 
borrowing, limited transactions, and reduced pric<‘s, thus stimulating 
exports and stopping the drain of gold. Alter 1847 tlie lesson of 
keeping an adequate reserve was learned. That a high Bank Rate 
was a means of attracting fonugn momy for use in London was 
recognized before 1857, but Goscheii pointc'd out that it was of 
limited utility. 

What governs demand in any cojumunity is the consum(*r’s 
income (the total of all incomes exfm'ssed in terms of money) and 
consumers’ outlay (the total of all disbursements out of income 
including investments).” “ The purpose of an expansion of (*redit 
is to increase the ‘ supply ’ of money . . . the flow of money spent 
in commodities.” Wlien a trader increases his purchases he r'deases 
cash and stimulates juoduction, and the price he })ays for the 
additional supply forms the producers’ jncomes, thus in turn (as 
producers are consumers) augmenting the total of consumers’ 
income. The trader can only obtain the cash for his additional 
purchases by borrowing from his banker. He is thus exceedingly 
sensitive to the dearness or cheapness of credit, but the producer is 
less affected. When traders start buying in antici])ation of a 
demand, prices of natural products will rise as supply cannot bt* 
readily increased, but in the case of manufactures increase^ of prices 
will depend upon whether the producers an* already working close 
to capacity. The banka can only increase credit up to the maximum 
limit of production ; the cycle of activity is marked first by soaring 
prices and then by deflation; credit is inherently unstable. The 
Central Bank, by purchases or sales of securities (increasing or de- 
creasing bankers’ balances), can regulate the credit given by the other 
banks, but it must also use the Bank Rate in order to prevent 
its operations being offset by decreases or increases of rediscounting. 
It should take into account the instability of credit and try to check 
the tendency to expansion or contraction, though sometimes it 
must act more forcibly to reverse a movement. When bank rates 
are too low it shows that business is so unprofitable that no one will 
borrow. The Central Bank should then “inject money” into the 
system by buying securities, etc., thus swelling bankers’ reserves 
and making them more ready to lend or to finance new issues. 
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Under the pre-war regime the duty of the Central Bank was to 
maintain the Gold Standard, but, as we have seen, its efforts to 
prevent a drain of gold had important reactions on prices and 
employment. Consequently, the abandonment of gold and the 
regulation of currency and credit by a tabular standard ’’ for the 
purpose of maintaining a constant level of internal prices was 
originated in principle by Walras in 1886 and has now become 
practical politics. With a free bill market London became the 
regulator of international credit. “ The active phase of the trade 
cycle is th(' result of the banking system (under the guidance of the 
Central Bank) increasing the supply of money. It is this increase 
in the supply of money that accounts both for increased productive 
activity in response* to the swollen demand and for the rise in the 
price level. . . . The governing condition on which everything else 
depends is the enlargement of the consumers’ income and outlay. 
What stops that enlargement is the shortage of gold reserves. . . . 
Eventually the central banks were bound to put on the brake. They 
would start contracting credit, and there would follow a compression 
of the consumers’ income and outlay. . . . Contraction had to 
proceed till the deficiency of gold had been corrected.” 

A brilliant sketch of financial history from 1925 follows, including 
the American attempt at stabilization in 1922 -28, with some mordant 
comments on the policies of the authorities. What is the conclusion ? 
“ The gold standard has become intolerable.” The underlying 
cause of the trouble has been monelary instability. The industrial 
depression and unemployment, the insolvencnes, bank failures, budget 
deficits and defaults, are all the natural outcome oli a falling 
price level.” The need arises for an international lender of last 
resort.” “ One lesson to be learnt from the experience of the last 
few years is the survival of the old-established position of London 
as an international credit centre.” Jjondon, therefore, has special 
responsibilities. “ It may be confidently predicted that there will 
presently be a big rise in the world -price level in terms of gold.” 
The final word is stable money.” 

No doubt Mr. Hawtrey will say that this notice, even regarded 
as an outline, has avoicled many inq^ortant contours. That is 
quite true, but, varying the original metaphor, the object has been 
to suggest to the reader that there is much more of importance in 
his geography than has been touched on here. Much as we disagree 
with Mr. Hawtrey on many points we can conscientiously say, in 
the old Koman phrase, that he has “ deserved well of the community.” 

H. W. M. 

3. — Gold and Monetary Stabilization. Lectures on the Harris 
Foundation. 1932. Editor, Quincey Wright. By Jacob Viner, 
Gottfried Haberler, H. Parker Willis, Lionel D. Edie, John H. 
Williams. University of Chicago Press (London : Cambridge 
University Press), 1932. 7.^” X 5”. xi + 174 pp. ii5. 

This little volume on Gold and Monetary Stabilization consists 
of five lectures delivered in Chicago early in 1932. The contributions 
which will most interest English readers are unquestionably those 
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which deal with specifically American conditions. Both Professor 
Parker Willis and Mr. Edie are definitely critical of the Federal 
Reserve System, the burden of both their criticisms being that it 
cannot adequately control business activity. Professor Parker 
Willis maintains that neither the open-market o])erations of the^ 
Federal Reserve System nor its inactivity “ has had any perceptible 
or traceable connection with the current of domestic events.” The 
fundamental flaw, he considers, is the iinperfc'ct means of access 
granted to the public with respect to fleserve banks, which are 
bankers’ banks and “ deal only with nuunber institutions, or, more 
truly stated, are stock-market banks, which hav(» so restrictc'd their 
own field of operations that they cannot reach the rank and file of 
business institutions even if they would, but must \\()rk through 
the market.” Chang<‘s of reserve })olicy conse(jU(‘ntly operate in 
the first instance rather upon foreign exchange business than on the 
home trade, and, Professor Willis continues, “ th(‘r(* is no possibility 
of applying the influence of changes in credit costs or of credit volume 
at those points where they would be likely to be (‘ficctive.” Mr. 
Edie stresses the unwillingness of the member banks to rediscount 
with the Federal Bank, and goes so far as to maintain that in 
essentials the United States is not on the gold standard, since gold 
has been divorced from credit, the reserve balanc(*s of the member 
banks forming what he calls a buffer betweem the credit super- 
structure and the gold base. Tin* last lecture in the book by 
Professor Williams on Monetary Stability and the Gold Standard 
also contains some interesting and provocative matter. His main 
thesis, illivstratcd by recent American experience, is that ther(‘ is 
a logical conflict between the gold standard and domestic monetary 
stability, the former imposing external control, the lattcT insisting 
upon internal control. He refers briefly, but not optimistically, to 
international co-operation as the only hope of solution. 

The other two lectures are of a more general character. 
Professor Viner deals with International Aspects of the Gold 
Standard along lines which for the most part will be familiar to all 
English readers, though he too stresses the failure of member banks 
to make use of rediscount facilities, which was one of the factors 
tending to prevent the increase in gold r(\serves from having its 
expected influence on the volume of business transactions and on 
the price level. It may be mentioned in passing that Professor 
Williams, on the other hand, considers there is little truth in the 
accusation that the Reserve banks sterilized gold and caused a 
maldistribution of the world’s reserves. 

Finally, Mr. Gottfried Haberler contributes a lecture on Money 
and the Business Cycle of a more theoretical nature and adopts the 
arguments best known in this country through Hayek’s Prices and 
Prodmtion, It is an esvsay which would be stimulating to anyone 
who is not yet familiar with the reasoning of the Viennese school, 
and Mr. Haberler would doubtless not claim more for it than 
that. 

A collection of lectures of this kind, each delivered by a different 
lecturer, is hardly likely to break much new ground, but the book, 
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iievorth(*l(*ss, will bo found valuable for those who want a brief 
but authoritative survey of the recent practice of the Federal Reserve 
System. W. A. E. 

4.-- Planned Money. By Sir Basil P. Blackett. London : 
Constable & C^o., 1932. 7?" X 5". ix b 194 pp. 5 s. 

This book is a clear and vi^i^oroiis plea for a complete transforma- 
tion of the monetary system under which we at present work. It 
is intended for popular consum])tion, and, if many intricacies and 
(qualifications hav(» bcM'U left on one side, it plains in simplicity and 
(lefinitencss of vstatemumt so as to mak(' its main proposals easy of 
comprehension by those who are not steeped in the rnystt'ries of 
currency tlu'ory. This is all to the ^ood, for the more obscure 
dilficulties that lie in the way of any scdierae can be tackled with 
more ho])e of succ('ss when the principles have been clearly grasped. 
The j)lanning of a luwv moimtary system is to the author only one 
q)art of a gcmeral economic reconstructionwhich has become m^cessary. 
Laissez-fane with its myth of an automatic self-adjusting system has 
broken down and must be substituted by “conscious control by 
human agency of the process(‘S of Production, Distribution, and 
(.^o]isum])tion with a view' to securing the maximum opportunities 
for satisfaction ot th(‘ greatest possible quantity and variety of 
human wants.” International planning is at present unattainable, 
but the Ottawa (^inference has shown that the wide area of the 
British (Commonwealth of Nations ‘‘ otfers to the w'orld a model of 
international co-operation capable of wdde extension.” In Great 
Britain planning must leave the consumer’s choice free. It will 
leave prices to be detenniimd by demand and will not seck’to regulate 
the ndative prices of particular commodities. On the other hand, 
the keynote of ])lanning in the monetary field is “ the maintenance of 
stability in the price level, and this should involve some smoothing 
out of those* fluctuations of the consumer’s purchasing power which 
arc a j)otent cause* of dis(*quilibrium between production and con- 
sumption under the (*xisting regime,’' “ The breakdown of the 
existing economic system appears most obviously in the failure of 
its machinery of distribution,” and in creating some new machinery 
to equate production to demand “ each particular industry must 
be dealt with as a whole, and must organize itself for mutual 
co-operation and not appear as a medle^y of competitive atoms,” 
and we must deal with money as the medium of exchange and 
distribution. 

The ])resent monetary system has landed us, according to Sir 
Basil, in a world-wide catastrophic fall of prices and in unexampled 
unemployment. We have the choice between trying to stabilize 
international exchanges with fluctuating internal prices, as in the 
past, or aiming at the maintenance of the internal price level and 
leaving the exchanges to look after themselves. The latter is now 
preferable and is to be secured by providing a local currency with 
stable purchasing power. To do this we must base the currency 
on an index-number which “ adequately measured the sum of all 
the most important activities of the economic life of the nation,” 
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and “ it might justly be assumed that an Index-M umber framed on 
the lines of the existing Board of Tradf' Tndox \nmbor of wbolo^nlo 
prices would afford a reasonably satisfactory starting-point for 
purposes of maintaining a Constant Price Level. The base year 
for such a number should “ obviously be one at which economic 
conditions arc in a state of reasonable equilibrium. When prices 
deviate by more than, say, five per cent, from par the Central Bank 
should intiuvnce the supply of purchasing power (currency and credit) 
by altering the Bank Rate and by suitable open-market operations '' 
to take money off, or put it in, the market. Violent fluctuations of 
the foreign exchanges are to be avoided and they may be minimized 
by extension of the policy of stable internal prices from Great Britain 
to other members of the British Commonwealth and to those other 
countries which have specially close trading relations with the 
British Empire. A new trading area, “ Sterlingaria,” might thus 
be constituted of countries with local currencies each in a stable 
relation to sterling, which would be strong enough to negotiate with 
the gold -using countries terms of settlement based on gold so as 
to eliminate frequent and violet fluctuations of exchange. All 
the same, trade between '‘sterling*' and “gold” countries would 
tend to diminish and trade between “ sterling ” countries to increase. 
British international lending must also be deliberately planned so 
as to foster the development of countries supplying food and raw 
materials in return for manufactures. 

Such is a very bare outline of the scheme to secure stable prices, 
of which Sir Basil would only claim to have written the prospectus 
(reinforced, we may add, by an appendix on the advantages of a 
constant price level, consisting of extracts and diagrams from Sir 
Henry Strakosch’s supplement to the Economist of July 5, 1930). 
There is not space here for a detailed examination of the proposals, 
but one may commend the earlier chapters insisting on the sub- 
stitution of planning by industries for disorderly competition by 
units, and agree that price fluctuations should be reduced, without 
at the same time taking the currency scheme as proved. When 
the vast body of transactions in securities is excluded from the 
index as well as retail dealings, wages, services, etc., one hesitates 
to accept an index-number of wholesale prices as sufficiently summing 
up “ all the most important activities of the economic life of the 
nation,” more especially when existing w^holesale index-numbers 
very imperfectly reflect the price-movements of finished goods and 
are subject to deformation as the relative importance of industries 
to each other (which forms the basis of weighting) alters. Further, 
no year since the war answers the condition of being in a state of 
sufficient economic equilibrium to make it a satisfactory base year. 
Again, we have no data on which we can estimate the amount of 
interference by the Central Bank required to correct divagations 
from the norm or the time which must elapse before a change in 
the Bank Kate or appropriate open-market operations can affect 
wholesale prices. Currency regulation is a delicate matter and it 
behoves us to go warily until we get much more information than 
we have at present. H. W. M. 
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5. — The Money Muddle and the Way Out, By F. W. Pethick- 
Lawrencc. London : Allen and Unwin, 1933. 4i" X 7". 79 pp. 
2S, 6d, 

Mr. Pethick-Lawrence’s new book is a sequel to another small 
volume — This Gold Crisis — and the two may usefully serve to intro- 
duce the “ man in the street^’ to the study of monetary problems. 
During the last eighteen years, he says, the instability of the unit of 
value “ has far exceeded anything experienced before,’’ and its 
fluctuations arc largely responsible for the long-continued depression 
of trade. 

If the gold standard has failed to keep prices reasonably steady 
it is not a complete answer to say that Governments have not played 
the game according to the rules. This country must substitute for 
the gold standard a managed currency based on an index- number 
of wholesale prices, the actual composition of which he would leave 
to an expert committee. If other countries are willing to join in 
setting up an international unit of value they must agree on the 
composition of an international index-number, in which the quota- 
tions would exclude import or export duties. In this way both the 
foreign exchanges and prices would be stabilized. If other nations 
refuse to co-operate, then we must sacrifice exchange stability to 
internal pri(‘e stability. Mr. Pethick-Lawrence holds that the 
currency should be varied according to the movements of his index- 
number through the power of the Central Bank to vary the amount 
of credit through open-market operations. 

Mr. Pethick-Lawrence is frankly in favour of the Liberal -Labour 
policy of “ an increase in Government activity without increase of 
taxation,” which implies a reversal of the movement towards 
economy. He believes that an increase of Government expenditure 
will raise wholesale prices without a proportionate rise in retail 
prices. Incidentally, he wants to repeal the present statutory limit 
on the fiduciary issue, which he regards as an out-of-date survival 
from the time when England was on a gold basis. Finally, he wants 
our Government to 2)ut beft)rc the World Economic Conference a 
proposal for linking the currencies of the world to an international 
group of commodities. J. E. A. 

6. — Busmess Statistics. By Joseph Lyons Snider, Ph.D. 
London : McGraw-Hill Publishing Co., Ltd., 1932. 9^" X 6". 
vii + 498 pp. 30s. 

The present edition of this extremely useful work on business 
statistics brings uj) to date the collection of statistical analyses 
assembled by Dr. 8nider to illustrate the several forecasting methods 
which have been applied to business data in the U.S.A. It gives a 
general picture of the enormous and intricate machinery employed 
for the collation of the huge mass of factual data, the thousands of 
detailed compilations and the specialized knowledge devoted to the 
analysis of group data which have earned for the U.S.A. the reputa- 
tion abroad of recording statistically almost every feature of her 
national life from its beginning. 

In addition to the above-mentioned specialized services, many 
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banks, trado associations, and private companies maintain staffs of 
highly trained “ fi(dd-men ’’ at strategic points throughout the 
country, whose duty it is to study industrial conditions at first hand. 
To say that the practical results of this work have b(Mm disappointing 
is seriously to understate the ])osition. Probably at no tinn* in its 
history lias tin* art of business forecasting fallen to such a low ebb. 

The present volume enables one to understand why this has 
happened. Though Dr. Snider himself goes out of his way to utter 
a special warning on th(‘ dangers attendant on the use of statistical 
data “ against features which may endanger correct conclusions,” 
and stresses that “ statistics are not the whole cure for business ills, 
or the whole force of business ]>rogress,” many of the jiapers included 
in his book leave the impression that tlnnr authors have been con- 
fused by the mass of statistical data which th(‘y have compiled, and 
also hold exaggerated ideas as to the value of statistical formuho 
they have employed for the purpose of forecasting ('conomic phe- 
nomena. Helativi^ly few of the pa])(‘rs show a i)ro])er appreciation 
of the d(*sirability of using statistical material in its propi'r historic 
and economic persjx'ctive. ('harts and statistical tables an* analysed 
i)i iHiciio without regard to th(‘ position of the industry in tin* (*conomic 
framework or to tho long-term tnmd of busin(‘ss deV(*lopnn*nt as a 
whole. Small wonder that the American business man*s n^verence 
for statistics and charts has received a sho<*k 1 

The following is an example of a prognostication which it is 
hoped was not acted upon in drawing up the productioTi ])rogramme 
of the industry concerned. 

Mr. J. W. Scoville, ('hi(*f Statistician of th(* Chrysl(‘r ('or])oration, 
wrote in January, 1931, that ‘‘while in 1930 automobile sales were 
declining, starting th(* year about normal, declining to 50 per cent 
below normal, in 1931 I believe the trend will be revers(*d and that 
sales starting at 50 per cent, below normal wnll show an upward trend 
and close the year above normal. Nineteen thirty-tw^o should be 
above normal most of the year, and in my opinion 1932 will show the 
largest production ever recorded, with the f)ossible exception of 1929.” 

In contrast to this forecast, how'ever, may be set tin* (General 
Motor Corporation’s more modest estimate of the trend of the 
automobile industry’s domestic passenger car sales, which is in many 
respects a model of the principles which should be followed in 
endeavouring to prepare* a production forecast for a particular 
industry. 

Taking the book as a whole, one* gains tho impression that the 
absence of any satisfactory e*xplanation of such phenomena as the 
“ Trade Cycle ” and our ignorance of the conditions governing trade 
growth are chiefly to blame for the failure of business forecasting. 
The practice of eliminating secular trend and treating business 
fluctuations as mov(»ments up and down a more or less stationary base 
line is not easy to justify on i)ractical grounds ; nor is the assmn])tion 
that trade cycle fluctuations can be satisfactorily analysed witliout 
taking into account the circumstance that every trade cycle has had 
its own special centre of industrial activity. 

For this reason the utilization of a single or a series of composite 
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curves has frequently tended to mislead, since the actions and 
reactions operating within each composite index have masked 
important changes in general conditions. 

Dependence upon a composite index prompted a forecast by the 
Harvard Economic Service in February, 1931, “ that the bottom of 
the depression would be reached during the first half of 1931.” 

The se(*tion dealing with agriculture, which is one of th(‘ best, is 
of particular interest, as it provides th(‘ gcmeral reader with a brief 
survey of the activities of the Bureau of Agricultural Economics, 
whose forecasts have acquired such a world-wide reputation. 

The ])aper by Bradford B. Smith, of the Cleveland Trust Com- 
pany, on the preparation of a Forecast Index for Business, based on 
a study of the mov(‘m('nts of the long and short t(‘rm rates of interest, 
deserves spc'cial mention as showing that it is as true in the U.8.A. 
as in this country that relative (‘hanges in the short and long term 
rate's of inte'rest still provide the be'st warning of the onset of trade 
depression. But much more will have to be achieved than this if 
business forecasting is to become of real service to the business 
community. R. (1. 

l.— The J)lstyib}(tioif of Consumable Goods, By Dorothea 
Braithwaite and S. P. Dolibs. London : lloiitledg#', 1932. x 51". 
xiii -(- 304 pp. lo.s. 6d. 

The sub-title of this book is An economic study,” and its 
interest to statistical workers lies in the fact that it describes in 
economic terms a field particularly in ne(‘d of quantitative analysis, 
but one in which data are mc'agre and the selection of the technical 
methods of treatment for solving the ])ro})lems involved has still to be 
undertaken. Little interest has so far been ofticially directed to the 
distribution of goods, and the statistical work already carried out 
has been chiefly under the auspices of producers. The collabor- 
ation of Mrs. Braithwaite, a pioneer in academic n'search into the 
general problems of marketing, and Mr. Dobbs, a statistician on 
the staff of a factory producing food-stufFs marketed largely within 
the United Kingdom, has r<'suitcd in a survey which, apart from the 
interest of its economic analyses, enables one to obtain a clearer 
idea than has hitherto been possible of the existing data, the lines 
on which statistical research may proceed and the type of problem 
to be solved. 

At the outset the authors emphasize a problem which will pro- 
bably prove to be of enduring interest and which is outstanding at 
present — the costs of distribution. The feasibility of reducing 
these costs so as to render the selling price remunerative both to 
producer and to distributor and at the same time justifiable to the 
consumer is of obvious importance at a time when purchasing power 
is diminishing, when many producers believe that the possibilities of 
further economies within the factory are relatively few, and when the 
consumer considers all expenditure carefully. That retailers them- 
selves regard distributive costs as too high is evident from trade news- 
papers, with their recurrent attacks on the middleman; that the 
retail gross margin is capable of reduction is shown by the recent and 
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rapid growth of ‘‘ cut-price ” shops. What has been lacking is 
evidence of the actual costs incurred and an analysis of the services 
for which they form the payment. The Balfour report on “ Further 
Factors in Industrial Efficiency ” quoted figin es of costs and margins 
based on so small a numb(»r of retailing units as to expose in a striking 
manner the lack of data in this respect. Chapter XIV of this book 
gives a list of “ typical ” margins and expenses of retail sho])S based 
on private investigations, principally those conducted by Mr. W. U. 
Dunlop and by the authors themselves. These relate to shops 
selling seven main divisions of goods only, and no estimate can be 
formed of how far they are applicable to the whole of each trade, or 
of how far they differ according to the class of customer, the different 
parts of the country or the size of shop. Doubtless other investi- 
gators have made somewhat similar enquiries, and from an article 
published in The Drapers' Organ ner for August, 1932, it appears that 
individual firms in some sections of retail distributors are collabor- 
ating to analyse for their own benefit costs in their particular trade. 
Such isolated efforts, admirable in themselves, inevitably suffer in 
usefulness if there is no co-ordination to secure identity of definition, 
besides being wasteful in the degree to which they overlap. 

If, as seems probable, the whole group of economic activities by 
which raw materials are transformed into satisfactions is passing 
from a phase in whicti individual unco-ordinated endeavour w^as 
the normal mode of action into one in which a gri'ater degree of 
planning w^ill relate supjily to demand, knowl(‘dge of the channels 
wffiich goods follow and of the part played by price, by per- 
suasion and by other forces in determining the size and direction 
of demand, as well as knowledge of the expenses incurred at 
each stage of production and distribution wdll evidently be neces- 
sary. This book gives an excellent account of the functions of the 
wholesaler, retailer, and advertiser. Its most controversial chapter is 
probably Vll, which deals with advertising. While many will agree 
that the wastes in this activity arc enormous, opinion will differ as 
to the precise point at which advertising ceases to give necessary 
information and passes on to create a reputation- value which has no 
real equivalent in consumer satisfaction. But, again, the impression 
left by this chapter, as by the others, is of the need for the collection 
and co-ordination of facts. The authors emphasise that we know 
neither what proportion of price is attributable to advertising nor 
what is the total sum expended annually. Similarly, we do not 
know (though we have estimates) how many outlets exist for any 
given type of article ; if there are too many or too few wholesalers ; 
if stocks are habitually too large or too small ; whether the financing 
of stocks is economically or wastefully carried out. Apart from 
dairy products, for which the Ministry of Agriculture has published 
market reports, and motors, for which the Ministry of Transport 
issues monthly geographical analyses, there are few commodities 
for which we have any quantitative measure of consumption in 
different parts of the countiy. Knowledge of such differences is at 
present based on small samples taken by private enterprise, and is 
confined to those individuals and concerns who engage in market 
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research. Not every produet lends itself as does the motor-car to an 
official national survey (which even gives monthly unit sales for each 
Ijondon borough), but there are many articles for which information 
could be obtained for the main divisions of the country by a single 
central bureau, or by one for each industry. Much sound individual 
statistical research is being carried on (freijuently in disheartening 
conditions), while such events as the ap}>omtTnent of a committee 
of the International Chamber of Commerce to study distribution 
problems indicate that joint effort is likely in the near future. Tliere 
is, however, a danger that the recent vogue for market research has 
in some cases led to worthless surveys; not every investigation is 
carried out by workers as well qualified as Mrs. Braithwaite and Mr. 
Dobbs. Their book has given us the first reasonably complete 
economic study of the distributive field. That service will be 
increased if tlie book leads statisticians to consider the ways in which 
the necessary data could best be secured for a statistical study of the 
same field in order to give ])roducers and distributors an agreed 
basis for eliminating waste and increasing efficiency. 1. D. 

World A(jncidt}(ie : A}t I ufentaiioial Stirreif. Royal 
Institute of International Affairs. Oxford University Press, 1932. 
91" X 6|". 314 pp. J2.S. 6(1, 

This publication, which has been ]>repare(l by a group of members 
of the Royal Institute of International Affairs, under the chairman- 
ship of VTscoiint Astor, aims at providing, for the general reader 
rather than the expert, ’ a survey of the chief factors in the present 
international depression in agriculture. The field covered is immense, 
and great credit is due to the authors for the skill with which all the 
most relevant aspects of the problem are brought into view. A brief 
description of the contents will give an indication of the line of 
approach . 

In the first ])art of the book, an examination is made of tlie 
position as regards production, consumption and trade in agricultural 
products, the influence of new methods of agriculture, esjiecially the 
mechanization of farming operations, and the general aspects of the 
fall in prices. Here it is remarked that “ under the existing state of 
affairs there are so many restrictions imposed by producers* organiza- 
tions and by (Governmental interference that the normal function of 
price in equating supply and demand is only operative within certain 
limits." 

An interesting section is devoted to a description of the conditions 
of agriculture in different parts of the world, which provides as it 
were a key to differences in the policies pursued. This contrasts the 
outlook of countries in the New World which seek to economize labour 
by modern machinery with European countries which seek not so 
much to economize labour as to maintain a large rural population. 
Further differences are provided by Asiatic countries where the 
pressure of population on the land is the dominant problem, and again 
by tropical and semi-tropical countries. So long as the general 
level of prices was reasonably stable, these varying national conditions 
could be adjusted on customary lines, but the breakdown in prices 



332 


Reviews of Statisfical and Economic Books, [Part II, 


has led ])ractically all countries to take ineasui*es proinj)ted by 
motives of self-preservation, repirdless of the eonse(|uences to others. 
It is to a study of these various devices that the third ])art of the Sur- 
vey is devoted. This leads to the conclusion that “ neither effective 
measures of valorizati(jn and marketing, national or international, 
nor the various measures of protection undertaktm by single national 
units nor by grou])s of units, nor a combination of the two, can of 
themselves ]>rovide a remedy for the world depression in agriculture." 
The fortunes of agriculture, in short, are intimately bound u]) wuth the 
industrial and commercial activities of the rest of the W'orld, and “ the 
instability from which agriculture now suffers is part and parcel of 
the )}i(dai^e affecting the economic systems of all civilised countries.'’ 
The authors of the Survey look tc the Economic (’onference “ to 
provide an o])portunity for constructive action wdiich will furtlier 
the cause of world recovery and enable farmers of the world to 
extricate thems(*lves from their present plight." 

An appendix contains extracts from contributions sent in by 
various authorities to wdiom the first draft of the Report was sub- 
mitted. These gi\^‘ some interesting personal o])inions, which are not 
always in agreement wdth those exj)ressed in tlu^ Re])ort itself. 

R. J. T. 

9 . — The Corn Laws and Social Enffland. By (\ R. Fay, Reader 
in Economic History in the University of (^and)ridge. C’ambridge : 
University Press, 1932. 9" X 5i". x + 223 pp. los. 6d, 

After 16()(), says Mr. Fay, " Ejigland became at onc(‘ a great 
})r()ducer and consumer of wheat.” On several earlier occasions 
the exportation of w^heat had been forbidden when the home price 
reached a specified level, which was raised successively with the 
rising price of wdieat, and an Act of that year, besides allowing the 
export of wheat at prices not exceeding 4o.s\ p(*r (piarter, imposed for 
the first time in that century import duties of ^d. per quarter wh(*n 
the price was over 44s. and of 2 s. whmi it w^as 44.s*. or less. In 
1670 these rates were raised and varied at three price levels, the 
highest being 8o.v. when the duty was lowest. The m^xt iniy)ortant 
Acts WTre that of 1689 granting a bounty on the export of wheat of 
5.S. w^hen the home price w^as 48.V. or less per quarter, and the Act 
of 1773 imposing four import rates, the highest of 22 s. on w^heat 
not exceeding 44, s-. per quarter, and the lowx\st of 15. 4 d, when th(* 
price was over 80, s., prohibiting export when the home price was 
at or over 445., and granting a bounty on export under 44.S. 
Omitting the amending Acts of 1791 and 180-1 and the special 
arrangements for feeding the nation during the war years, this 
combination of bounty on export and taxation of imports charac- 
terized British jmlicy up till 1815. "From 1670 to 1804 the 
purpose of the corn laws,” says Mr. Fay, quoting the well-known 
pamphlet of Charles Smith, “ was unchanged. It was the dual one 
of preventing ‘ grain from being at any time either so dear that the 
poor cannot subsist or so cheaj) that the farmer cannot live by 
growing of it.’ ” The bounty was defended because it had promoted 
the extension of tillage and led to lower prices, but Adam Smith 
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condomnod it as necessarily a factor tending to maintain prices, the 
actual fall that took place being due to the rise in the value of silver, 
and Mr. Fay conclusiv(*ly su])port8 him against the recent criticisms 
of Mr. Jjipson and Mr. Barnes. 

Up till 1705 (jlreat Britain had normally an export surplus, but 
the period in which Kngland launched the industrial revolution, 
say 1705-75, was also the decade in which she b(*gan to lean seriously, 
though as yet intermittently, upon foreign countries for a portion of 
her wheat supply. ... It is estimated that the y)opu]ation of 
Plngland and \\5des rose from 6*2 millions in 1750 to cpi in 1801. 
Therefore, despit(‘ the notable im])rovements in English agriculture, 
the home demand tended always and increasingly to outrun the home 
suj)ply,” and the ex])ort bounty died a natural death. In 1815 
an Act was ])assed prohibiting imports wlum the ])rice of wheat was 
below 8o.s‘. and admitting them when it was at or over 8o.s\, a 
Committee of th(‘ House of (^ommons reporting that that was 
the lowest ])rice rmnunerative to the farmer. Good harvests and 
improved agriculture kept prices generally below 8o.v., and the 
alternate o])ening and closing of the ports caused great fluctucations 
in ])rict‘s, and Huskisson was thus gradually being converted to 
free trade. The (irst sliding scale was passed in 1828, but its grada- 
tions w(‘re such that whereas it was to the interest of the community 
that imports should begin at once in a time of scarcity, it j)aid the 
imj)orter to withhold sup])lies until the duty was nominal, when he 
beindited also from the liigher price. Peed passed an imy)roved 
sliding scale in 1842, but the competing merits of a scale and a 
single duty were vsubmerged in the clamour of the Anti-Corn Law 
L(*agn(‘ for complete abolition. The subsequent story is well 
known. 

‘‘In the period from 1815 to 1846,’* says Mr. Fa}% “the corn 
hiAvs had a material influence on prices: but how far, if at all, they 
raised ])rices it is impossible, even ap[)roximately, to det(*rmine. 
. . . Under th<‘ law of 1815 no duty was ])aid at all, and it is 
impossibh* to calculate the indirect elTects of a non-existent tax. 
The calculation was no easier with the sliding scale introduced by 
the Act of 1828, for most of the corn was held up until the duty was 
nominal.” In some years harvests were so abundant that the 
country could feed itself without imports ; in other years of scarcity 
there wen* also short harvests on the ('’ontinent. The great bogey 
of th(* English farmer was Poland, whose soh' market was England, 
and whose bonded wheat kept piling up ready to pour forth at any 
price wIkui the ports were opened. After repeal the Californian 
gold discoveries and war in the United States kcqjt up prices and 
saved the British farmer for a time. For this reason it has been 
said that repeal was a failure, but “ free trade in wheat does not 
create cheap bread ; it merely prevents an artificial rise in the price 
of the raw material of bread.” 

Space has not allowed reference to the interesting discussions 
of the changing position of the bakers, millers, and corn merchants, 
of weights, measures, and the machinery of ascertaining average 
prices. The book is clear and succinct, with no unnecessary detail 
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and no display of partisanship. As its author claims, it is appro- 
priate that this ancient history should be studied again to-day, and 
he suspects that “ the quota ’’ may prove complex and cumbersome. 
But he adds : ‘‘ It would, however, be idle to pretend that the food 
problem of 1932 closely resembles that of 1842. We are not near 
to famine. Our need is an increase of industry and trade, which 
will bring an increase of employment. And if this can be assured 
by imperial reciprocity, we are rich enough to pay the tax it may 
involve.'’ A special word of praise must be given to the chajjter on 
Huskisson, the first imperial economic statesman, and the early 
preferences. Everyone, whatever his views, will relish the last 
joyous chapter on “ the corn laws and social thought,” surveying 
with many a shrewd and ironic comment opinions from Adam Smith 
to Henry George. The book closes with two speeches by Peel, 
one defending the corn laws in 1842, the other proposing their 
abolition in 1846. II. W. M. 

10. — Afjncvlhmd Russia and the Wheat Problem, By Vladimir P. 
Timoshenko. Grain Economics Series, No. 1, Sept. 1932. Food 
llesearch Institute, Stanford University, California. 8|" X 5^". 
571 pp. $4. 

This, the first of a new scries of publications from the Stanford 
llesearch Institute, represents the result of an exhaustive and 
detailed investigation into the present and pre-war conditions of 
Russian agriculture, j)articularly as regards its prospective contri- 
])ution to the world's wheat supply. Under the rapidly changing 
circumstances of the j)rcsent t ime, opinions as to Russia’s agricultural 
future can hardly fail to be highly s])cculative, but the author’s 
deductions from the statistical and other evidence are certainly 
suggestive. He j)oints out that the population of the U.S.B.R. in 
1932 was estimated to be about 20 per cent, greater than in 1913 and 
to be growing at the rate of 2 per cent, annually. The area under 
bread grains, on the other hand, was only on the 1913 level. To 
bring production up to the pre-war capita level (i,e. sufheieut to allow 
of consumption and export on the old basis), an imn\cdiate increase 
of about one-fifth would be required and a further gradual increment 
equal to the annual growth in the population. This is the funda- 
mental problem which, according to Hr. Timoshenko’s view, is not 
likely to be easily solved. Unoccupied free land is now only to be 
found in tlie Asiatic parts of the U.S.S.R. ; much of it is of low 
quality as to climate or soil and is remote from market outlets. 
Reliable estimates of possible expansion in this direction are, how- 
ever, lacking. A practical possibility, and one to which the Soviet 
authorities attach great importance, is an increase in the average 
yield of grain per acre. But improvement in this way is bound to be 
slow and there was apparently no sign of change during the first Five 
Year Plan. Even if an increase of 2 per cent, per annum could be 
obtained sufficient to cover the needs of the growing population, there 
would still remain the problem of raising the grain area by 20 per 
cent. Unless this is achieved, the permanent recovery of grain ex- 
ports to the pre-war level can hardly be anticipated, though this does 
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not preclude substantial exports of wheat in years when the yield is 
materially above the average. This is a brief summary of the general 
conclusion reached by the author, but the book contains a vast 
amount of information, based chiefly on official data, carefully and 
critically brought together. A useful feature is an attempt to 
determine how far statistics from different sources and for different 
periods are pro])erly comparable. K. J. T. 

11. -A nimal Industry in the British Empire. By A. N. Duckham, 
M.A. Foreword by J. B. Orr, D.Sc., F.R.S. Oxford University 
Press; London : H. Milford, 1932. 81" x xiv + 239 pp. 15 .V. 

Th(‘ potential output of Empire agrieultiiri' was never so import- 
ant a qii(‘stion as it is now\ In this book, Mr. DiK'kham has provided 
facts which will serve as a valuable basis for discussion of the problem 
with regard to live-stock. The first (‘hapter givt's a ])reliniinary 
survey of the situation, and in succeeding chapters the live-stock 
problems of each of the Dominions are reviewed. 

The author stresses the difficulties of the organization of milk 
marketing in the British Isles, and somewffiat anticipat(*d the Report 
of the Milk Reorganization Commission in regarding the economic 
disposal of ‘‘ surplus ’’ milk as the key to the situation. Efficient 
production and distribution w'^ould ])ave th(‘ way for a considerable 
expansion of the dairying industry in the British Isles. The British 
live-stock farmer has to compete with Argentine beef and Danish 
dairy produce. By eradicating inferior stock and increasing supplies 
of cheap good quality grass and hay, the problem can be largely 
solved. Jf inefficient, our methods of live-stock marketing are 
pictures<|ue and not entirely unsatisfactory. With an adequate 
system of marketing intelligence the blind movements of animals, the 
smaller markets, and operators who perform “ no (*ssential function ” 
would disappear. The reviewer, however, suggests that this result 
depends on the use made of th(* market intelligimcc rather than the 
mere existtmee of the service, and it is doubtful if such happy reforms 
w^ould readily ensue witli even a perfect marketing intelligence 
service. The vision of the average British farmer eagerly scanning 
the weekly intelligence is pleasant but unlikely. We have not space 
to indicate the merits of the purely economic sections of the chapters 
devoted to the British Isles, and the economic aspects of potential 
output in each of the Dominions is equally well discussed in sub- 
sequent chapters. Attention is also given to the technical con- 
siderations of agricultural production. 

Generally speaking, the British Isles and N(‘W Zealand could 
increase their output considerably; the possibilities of expansion in 
Canada, Australia and South Africa are, naturally, much greater. 
Imperial self-sufficiency is most jjrobable in mutton and lamb. 
Cheese and butter, pigmeat and eggs follow, and lastly beef. In 
animal raw materials — wool, hides and skins — the Empire is at 
present more than self-sufficing. 

This book is extremely valuable, in that it marshals the data 
which hitherto has had to be gathered from a variety of sources. 
Even though it is not exhaustive — and obviously no book could be 
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on this question — those who work on the subject now have available 
plenty of data and an excellent series of references, R. F. G. 

12. — American Popalafion before the Federal Census of 1790. 

By Evarts B. Greene and Virjijinia I). Harrington. New York : 
Columbia University Press, 1932. (London : Oxford University 
Press.) 9" x 6 ". xxiii 228 ])p. 2 ^s. UL 

This book was prepared under the auspices of the Columbia 
University Council for Research in the Social Sciences by the lie 
Witt Clinton Professor of American History, (Columbia University, 
and one of his res(‘arch students, it includes estimates of the 
population of tin* thirteen colonies at thirty-one dates and se])arate 
estimates at all known dates for New England, the several States, 
and a variety of localities. Two earlier coin[)ilations were mad(‘ by 
F. B. Dexter in 1887 and by W. A. Rossiter in 1909, but much 
additional matter has becm made available since. The authors 
say that “ the plan of the present work is to assemble in a single 
volume : ( 1 ) the data contained in the earlier comf)ilati()ns ; (2) the 
new material scattered through a larg(‘ number of publications, 
official and unofficial; (3) some additional data drawn from manu- 
script collections. . . . The statistics hen* presented obviously vary 
considerably in value, ranging from mere estimates of more or less 
informed contemporaries to tlie official estimates of Governments.’’ 
The authors have not attempted to interjm't their data, but have 
contented thomselv(‘s with ])resenting the material (with sp(*cific 
references to the sourciss of the several items) for valuation by tin' 
student. The book is thus a very painstaking coll(‘ction of raw 
material of a varied description —numbers of taxable jicnsons, males 
liable to military service, number of houses, estimates of total 
population. The bibliograjihy alone occupi(‘s twelve pages. Some 
of the estimates are ol interest 1,980 colonists in 1625; 200,000 in 
1663 and also in 1688; 250,000 in 17f)0; 375,750 wdiiti*s in 1715; 
1 , 040,000 whites and 220,000 negroes in 1750 ; 2 , 240,000 inhabitants 
in 1765; and 2 , 776,000 in 1787. Many of the estimates are not 
harmonious with each other and are obviously more or less instructed 
guesses. The average size of a family is taken as 5*7 to 6 persona; 
at the census of 1790 it was 5 * 7 . The militia is estimated at 5 to i, 
and there seems to have been at least 7 persons (often more than 
one family) to a house. H, W. M. 

13. — American Business Leaders. A Study in social origins and 
social stratification. By F. W. Taus^^ig, Henry Lee Professor of 
hlconomics, and U. 8 . Joslyn, Instructor in Sociology, Harvard 
University. New York and London : Macmillan, 1932. 8 |" X 5i". 
xiv + 319 pp. iSs. 

The story of the boy who reaches New^ York with only one dime 
and a memory of his mother, and leaves it with a few million dollars 
and no false sentiment, is always a romantic and inspiring one. 
But this unroinantic and laborious investigation will have none of 
it; “ the outstanding fact brought to light by our data on occupa- 
tional origins is that, contrary to an American tradition of long 
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standing, the typical figure among present-day business loaders 
in the United States is neither the son of a farmer nor the son of a 
wage-earner.” In fact the present generation of American business 
leaders has been recruited in greater part from the sons of business 
men, and to the extent of nearly one-third from the sons of “ big ” 
business men. To some this may be a hard thought, but there is 
no escape from the hard facts of a questionnaire sent to some fifteen 
thousand “ leading executives, partners, and owners of many of the 
largest manufacturing concerns, commercial banks, investment bank- 
ing houses, railroads, public utility companies, newspapers, insurance 
companies, dey)artment stores, and chain store organizations in the 
Unit(‘d States,” and to which, somewhat surprisingly, nearly sixty 
per cent, replied. On the other hand, one can take comfort in the 
conclusion that “ lack of native ability rather than lack of o])port unity 
is primarily responsible for the failure of the low(‘r occupational 
classes to b(* as well represented as the higher classes ” amongst 
business h'aders. The bright boy of the Middh‘ VV^'st can still dc'feat 
the ney)otism of Chicago. 

This book gives a very car(‘ful and d(‘trnle(l, but som('what dull, 
accoimt of an investigation that economists and sociologists may 
find interesting. A. B. H. 


14. Other New Pnhlicolions.^ 

Barrio! (Alfred). Theorie et Praticpie des ()])erati()ns Financieres. 
4c. ed. Paris: (i. Doin et Cie., 1931. viii |- 429 y)y). 

[Th(* second and third editions ol JM. Harriol’s hook were noticed in the 
Journal in 191.) and 192.") respect ively. Tlu‘ })resent edition has hi‘en 
enlarged and generally lirought up to date in accordance with tlie 
numerous changes in Krench fiscal legislation v^hich have occurred since 
192 1. As before, the hook is in three divisions, and includ(‘s a hihlio- 
gra])liy and index in addition to the detailed table of contents.] 

Bhattaeharjfffa (N. (\), and Natesan (L. A.), (edited by). Some 
Bengal Villages : an economic survey. With a foreword by Sir 
J4aiii(*l Hamilton, Kt. University of (Calcutta, 1932. 9|" X 0"; 

225 pp. 

[All planning for the inifirovemont of economic conditions in India is 
obstructed by the want of precise information and, since between 70 and 
80 per cent, of the people are directly dependent upon agriculture, the 
essential information is that relating to rural condit ions. Valuable work 
in this field has lately been done in certain localities, notably by the 
Board of Economic feiupiiry of the Punjab and the Bombay Labour 
Office; but their investigations only cover a fraction of the territory. 
Professor Bhattacharyya urges the organising of detailed village surveys 
by Indian universities, with the double end in view of accumulating 
ai'curate data for a comjirehensive survey of the whole of I ndian economy 
at some future date and of bringing Indian economic students face to 
face with the real problems of their national life. In the introductory 
chapter of this book Professor Bhattacharyya discusses the need for 
thorough investigation and the methods by which it could and should 
be done, and review's the contributions so far made to the study 
of rural life; in the next. Professor Natesan gives a very interesting 


* See also ** Additions to Library,” pp. 365 ot spq. 
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account of the economic problems of rural Bengal, for which province, 
as Professor Bhattacharyya states, only very scanty information is as 
yet available, and a general sketch of the conditions which create them. 
These two essays form the introduction to local surveys of seven Bengal 
villages, and a different worker is responsible for each. The details 
lend support to the view expressed by vSir Daniel Hamilton in his fore- 
word, that the Indian masses are indeed “ one great depressed class,” 
and that the moneylender is at the root of all the evil. Sir Daniel looks 
on the rural problem as largely psychological and, where Bengal is 
concerned, to the Co-operative Department of the (lovernment to provide 
credit and with it hope.] 

Colrord {JoaiDHt (\). Eniergoncy Work Relief, as carried out in 
twenty-six American Oomniunities, 1930 31, with suggestions for 
setting up a program. New York : Russell Sage Foundation, 
1932. 8 f x5f; 286 pp. $ 1 . 50 . 

[This book is the result of an enquiry undertaken by the Russell Sago 
P'oundation in response to a request from President Hoover’s “ Organiza- 
tion on Unemployment Relief.” The author, who is the director of the 
Foundation’s Charity Organization Department, was assisted by Mr. 
W. C. Koplovitz and Mr. Russell H. Kurtz. A sketch of the develop- 
ment of work schemes for the unemployed and their general features 
precedes the twenty-six reports of schemes actually l)eing carried out 
in towns of the middle, eastern, and southern states of the Union. The 
information gives details of the administrative machinery, financing, 
numbers employed, and period of employment, wage-rates and earnings 
(in cash or kind), health and accident provision, and the nature and 
amount of the work done. In some communities the work was organised 
by public ofheials, in some by committees of citizens, and in some by a 
combination of the two, and the* methods adopted varied considerably. 
The emergency was, in fact, so sudden and so great that in many places 
the work was begun without sufficient preparation and it was to afford 
guidance for the future that this enquiry was made. The third part of 
the book on “a Program of Work Relief,” reviews the essential 
requirements of such undertakings and discusses the working details. 
Specimens of the printed forms in use are provided in an apiiendix.] 

McBain {A. G,), Complete Practical Income Tax. 6 th ed. 
London : Gee & Co., 1932. X 5^''; ix + 295 pp. ys, 6d, 

[This book was first published in 1925. In each of the following three 
years and again in 1930 it was revised in accordance with the most recent 
case law, Board of Inland Revenue concessions, and finance acts. The 
present edition has been brought up to date in the same way and 
includes the provisions of the Finance Act of 1932.] 

Milbank Memorial Fund. Collected Papers, 1931. Division of 
Research. 9" X bj"". 

[The papers brought together in this volume appeared originally in the 
Milbank Memorial Fund Quarterly Bulletin, the American Review of 
Tuberculosis, the American Journal of Hygiene, the American Journal 
of Public Health, and other journals. The first is the Annual Report 
for 1930 of the Division of Research of the Milbank Memorial Fund. 
The remainder are divided into four groups : Studies in the Diseases of 
Adult Life, Public Administration, Population, and Epidemiology and 
Vital Statistics. In the first section, Rollo H. Britten, Senior Statis- 
tician of the Office of Industrial Hygiene and Sanitation, contributes 
two papers dealing respectively with occupational and sox differences 
in respect to physical impairments. The second section is concerned 
with tuberculosis administration, public health nursing services, and 



1933.] 


lUmews of Statistical and Economic Booh. 


339 


maternity services, in rural districts. The four papers in Section 3 
(three are by Frank W. Notestein) deal respectively with Social Classes 
and the Birth Rate^ Differential Fertility according to Geographical 
Areas, the Decrease in Sizes of Families from 1890 to 1910, and Differ- 
ential Age at Marriage aocoixling to Social Class. With the exception 
of a paper by Edgar Sydenstricker on Age Incidence of Communicable 
Diseases, the last section is devoted entirely to tuberculosis ; the subjects 
of the papers being the accuracy of official tuberculosis death rates, 
tuberculosis infection, and tuberculin testing.] 

Ihsset {Edouard), Les loia demographiques de la guerre. Roma : 
Istituto Poligrafico dello Stato, Libreria, 1932. 'i 

45 pp. 

[This study, by the Director of the Statistical Bureau of Lodz, Poland, 
was undertaken in order to establish the degree of consistency shown in 
the effects of war on the movement of population, and is publislied by 
the Italian Committee of the International Organisation for the Study 
of Population Problems. M. Rosset gives the number and rates of 
marriages, births, and civilian deaths for Belgium, Germany, P'rance, 
Italy, and Hungary over a period beginning some years before the war 
and ending in 1926. Each country shows a sudden large drop in the' 
marriage and birth rates and a considerable rise in the death rate in the 
first war year, an intensification of these tendencies during hostilities, a 
vigorous reversal immediately after the war, and, by 1926, a gradual 
return to approximately the pre-war levels and to a continuation of the 
pre-war trends. The figures for three neutral (countries (Switzerland, 
Holland, and Sweden) show movements in the same directions though 
very much slighter in degree, and the population movements of France 
and Germany at the time of the Pranco -Prussian War are found to give 
corresponding results. The author concludes that all the phenomena 
occur with such regularity that they may bo regarded as the “ demo- 
graphical laws of war.” The movements in each country and the com- 
parison of each in different countries are very clearly showm in a series 
of graphs,] 

Sanders {S. A,), The Economic Welfare of the Maritime Provinces. 
Economic Publications, No. 1. Wolfville, Nova Scotia, 1932. 
rx5Y; 160 pp. 

[This essay won the prize in a competition conducted by Acadia Uni- 
versity and, according to the judges, is “ by far the most comprehensive 
study of economic conditions in the Maritimes that has yet been made.” 
The Maritime Provinces have not kept pace with the prosperity and 
development enjoyed by other parts of the Dominion since the Con- 
federation. The author examines the re^ons for this. One would 
seem to be the migration from rural communities to the towns, which 
has meant migration from the Maritimes, and another the seasonal 
nature of the Maritime industries. The main branches of industry are 
discussed “ with a view to discover the basic problems,” and proposals 
are submitted for the provision of “ machinery which will a.ssi8t to over- 
come some of the handicaps for which there does not appear to be any 
specific remedy, and for the examination of problems which it has not 
b^n possible thoroughly to investigate.”] 
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(IJRRENT NOTES. 

We give below our usual table summarizing the overseas trade 
of the United Kingdom for the years ended February, 1932 and 
1933 . For the year 1932 the excess of imports over exports of 
merchandise amounted to £287 million; for the twelve months 
ended February, 1933 , this excess was reduced to £264 million. 
This improvement in the adverse balance is due partly to the 
somewhat heavy forestalling in February, 1932 , of the duties which 
came into force at the commencement of the following month, 
and partly to the relatively small excess of imports over exports of 
merchandise in both January (£20-7 million) and February (£16*7 
million) of this year. The figure of £264 million for the latest period 
of twelve months is perhaps rather flattering in that it includes the 
months of April and May last, when imports were abnormally low. 
The smaller excess of imports over exports for the first two months 
of this year is due to a reduction in imports and not to any increase 
in exports, the very low figure for February being due in part to the 
smaller number of working days in the month. 

Total imports amounted in value to £54,124,000 during January 
and to £49,077,000 during February, as compared with an average 
of £58*6 million during 1932 . January and February together 
normally represent some 17 per cent, of the total imports of the year, 
whereas for January and February, 1933 , the value of the imports 
was about 15 per cent, of the total for last year, after making a rough 
allowance for price changes, indicating, therefore, a relative fall in 
imports during the first two months of this year. Re-exports during 
the two months were valued at £8,640,000, being £2,052,000 less 
than in the corresponding months of 1932 . This decrease was 
largely offset by an increase from £2,887,000 to £4,113,000 in the 
value of goods transhipped under bond, which are not included 
among the recorded imports and re-exports. 

The value of retained imports of food, drink, and tobacco in the 
two months was £50*6 million, being smaller by £10*9 million than a 
year earlier, notwithstanding an increase of over £500,000 (50 per 
cent.) in respect of tobacco. Imports of unmanufactured tobacco 
from foreign countries continued to decline, while those from Empire 
sources increased, but the increase in value was mainly due to an 
increase in average value from io.|(i. to 15. per lb., the total 
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quantity imported showing little change. Imports of wheat were 
much larger than in January and February, 1932 , imports from 
Canada being nearly double those of a year ago and representing 
58 per cent, of the total, while imports of wheat flour declined. Im- 
ports of bacon and eggs were substantially less than a year ago, and 
there were also considerable declines in the retained imports of beef, 
sugar, and tea. 

Ectaiiied ini])orts of raw materials were less than in January 
and February, 1932 , by £4*5 million (16 per cent.). The reduction 
was due partly to a marked increase in the re-exports of raw wool 
to France and Belgium, the value of such re-exports increasing from 
£1,130,000 to £1,882,000. Substantial reductions were recorded in 
the retained imports of copper ore, tin ore, sawn hardwood, jute, 
and both chemical and mechanical wood pulp. 

The reduction of about one-third in the value of retained imports 
of manufactured articles was due to the relatively high value of the 
imports in February, 1932 , in anticipation of the new duties. Com- 
])ared with the monthly average for March -December, 1932 , imports 
of manufactured articles in the last two months showed an average 
reduction in value of ii per cent. The following comparisons are 
made on the same basis. Imports of iron and steel were 38 per cent, 
smaller in tonnage than last year and the tonnage of the machinery 
imjiorted declined by 20 per cent. The value of the imports of 
non-ferrous metals declined by 19 per cent, and that of textile 
manufactures by 15 per cent.; paper, cardboard, etc., and mis- 
cellaneous manufactured articles each showed a reduction in value 
of 12 per cent. ; imports of apparel declined in value by 9 per cent., 
and of chemicals, drugs, etc., by 5 per cent. ; there was a reduction 
of I per cent, in respect of the manufactured oils group and an 
increase of 3 per cent, in the leather group. 


British cx})orts during January and February were valued at 
£29*2 million and £27*9 million, respectively, the relative decline in 
February being due to the shorter working month, which might be 
expected to lead to a decline of about 8 per cent., whereas the actual 
reduction was only 4 per cent. The aggregate for the two months 
shows a reduction of £4*0 million (6*6 per cent.) compared with a 
year earlier. There was a decline of £842,000 (15 per cent.) in ex- 
ports of food, drink, and tobacco, the decline affecting most of the 
principal items, but being specially marked in respect of grain and 
flour and of feeding stuffs for animals, due to the falling off in exports 
to the Irish Free State. Exports of coal were 404,000 tons (6 per 
cent.) less than in January and February, 1932 . Increases exceeding 
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100,000 tons were recorded in exports to France and Denmark, and 
decreases exceeding that figure in exports to Germany, the Irish 
Free State, Brazil, and the Netherlands. The reduction of £246,000 
in the value of the coal exported was practically offset by increases 
in the value of exports of other raw materials, the class as a whole 
showing a reduction in value of only £4,000. Manufactured articles 
were £2*5 million (5 per cent.) less than in the first two months of 
1932. 

There was a decline of about 8 per cent, in the tonnage of iron 
and steel exported, due mainly to reduced exports of pig iron and 
galvanized sheets, ])ut exports of some classes, notably plates and 
sheets, not coated, and wrought tubes, were greater than in the 
first two months of either 1930 or 1931. * Exports of machinery and 
of new ships and boats declined further, but there was a slight 
recovery in exports of locomotives, while the number of motor-cars 
exported was much greater than in previous years, exports during 
January constituting a record for any month. 

Among textiles, there was a substantial decline in exports of 
cotton yarns, though the exports were greater than two years ago, 
but the increase in exports of cotton piece goods continued, exports 
amounting to 392 million square yards or 9 per cent, more than 
last year. This increase was due mainly to a continuance of the 
recovery in the Indian market, exports during the first two months 
of this year, ni million square yards, being 31 million more than a 
year ago and 44 million more than in January and February, 1931. 
Exports to many markets, including Australia, South Africa, and 
West Africa, were also substantially higlier than in either of the 
earlier years, but there was a marked decline from 54 million square 
yards in 1932 to 22 million this year in exports to China and Hong 
Kong. The quantity of wool tops exported continued to increase 
and there was also an increase in exports of woollen and worsted 
tissues, which had previously shown a declining tendency. Linen 
and jute piece goods showed a further small increase, but there was 
a decline in exports of artificial silk tissues. 

Groups in which there was an appreciable increase in the value of 
exports as compared with the first two months of 1932, apart from 
vehicles for which some details have already been given, were non- 
ferrous metals — principally nickel and tin — cutlery, hardware, etc., 
and electrical goods and apparatus. Among other important 
commodities, there was a marked increase in exports of petroleum 
refined in this country, of leather and of newsprint, while there was 
a considerable decline in exports of several items of apparel, including 
boots and shoes, hats, and woollen stockings and hose. 
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During the first throe months of the year the trend of wholesale 
prices, as measured by the Board of Trade index number has been 
in a downward direction and the level of prices for March 1933 was 
3*3 per cent, below that for December 1932. The fall was greatest 
(5*3 per cent.) in the groups for articles of food, but all groups except 
iron and steel showed some decline between the two months. At 
December 1932 the index number for all articles stood at 84*5 
(1930 = 100) as compared with 83-9, 82*8 and 81*7 for January, 
February and March 1933. General prices at the end of March 
1933 were about 0*8 per cent, below the level of 19 September 1931 
when, the gold standard ceased to govern currency issues, food 
prices being 4*9 per cent, below and the prices of other articles being 
1*6 per cent, above that levH. Among the most notable changes in 
price were those for English mutton and New Zealand, the prices for 
the first qualities of each being about the same (74s. per cwt.) in 
December 1932 whereas in March the price for English mutton 
had advanced 23 per cent, and that for New Zealand lamb had fallen 
23 per cent. Bacon prices over the same period had advanced 
perceptibly, those for first qualities of Irish bacon rising as much 
as 22 per cent. In March 1933 the average price of Indian tea 
at the London auctions was nearly 32 per cent, above that for 
December 1932. The fall in the prices of imported butters during 
the three months was considerable, about 16 per cent, for Danish 
and rather more than 10 per cent, for New Zealand. Over the last 
twelve months, however, the prices of New Zealand butters have 
fallen more than Danish prices. 


The index numbers of wholesale prices, as calculated by the 
Board of Trade with the base years 1913, 1924, and 1930, are set 
out below for the last four months. 


Base Year. 

Mojith. 

TckkI. 

Not Food. 

Total. 

r 

Dec. 

1932 

85- 1 

84*3 

84*5 

1930 = 100 1 

Jan. 

1933 

84-2 

83*8 

83*9 

Feb, 

1933 

825 

83*0 

82*8 

1 

March 1933 

80-6 

82*4 

81*7 

( 

Dec. 

1932 

64'8 

58*7 

60*8 

1924 100 J 

Jan. 

1933 

641 

58*4 

60*3 

Feb. 

1933 

62-8 

57*8 

59*5 

1 

March 1933 

61-4 

57*4 

58*7 

( 

Doc. 

1932 

107*7 

97*3 

101*0 

1913 = 100 J 

Jan. 

1933 

106*6 

96*8 

100*3 

Feb. 

1933 

104*5 

95*8 

98*9 

1 

March 1933 

102*1 

95*2 

97*6 • 
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The Economist index number (1927 = loo) which stood at 6i*i 
at 28 Dec. 1932 had fallen gradually to 59-3 at 5 April, 1933 on 
about 2’9 per cent., all groups including minerals showing some 
decline which was most pronounced (about 5-6 per cent.) in the 
case of textiles. As compared with the end of March 1932 the 
index number indicates a fall in general prices of about 9-2 per cent. 
(65-3 to 59-3). 

The index number of general prices as calculated by the Statist 
shows somewhat less movement since the end of 1932, the fall 
indicated being from 77-7 to 77*0 (average of 1866-77 = 100) or rather 
less than i per cent. The considerable fall in cereals (7*0 per cent.) 
was balanced by increases in other food products (5*4 per cent, 
in animal foods and 6*2 per cent, in the sugar, tea and cofiee group). 

The trend of the British Index Numbers as compared with those 
of the United States, France and Germany is shown below. 



lioanl of 
Trade 
(1930 =« 
100). 

Econmnist 
(1927 = 
100). 

Statist 

(1806-77 

100). 

TJ.S.A. 
(Urad- 
strect) 
(1913 
»= 100). 

Franee 
(Stat. (ten.) 
(1913 = 
100). 

G<*nnany 
(Stat. 
Retchsamt) 
(1913 = 
KM)). 

August 1931 

83*3 

62-3 

79' 1 

92-2 

455 

110*2 

December 1932 

84-5 

6M 

77-7 

73-7 

390 

91*0 

March 1933 

81*7 

59-6 

770 

69 0 ♦ 

385 

91*2* 


* February 1933. 


Since December 1932 there has been a continuous and fairly 
considerable decline in shipping freights amounting over the three 
months to nearly 10 per cent. According to the index number 
compiled by the Chamber of Shipping and published in the Statist^ 
freights fell from 19*69 in December 1932 (1920 = 100) to 18*84 
in January, 18*56 in February and 17*74 in March 1933. Over the 
whole year 1932 freights showed a decline of 5*7 per cent, as 
compared with 1931 and of nearly 25 per cent, compared with 1929. 


From January to March 1933 there was on the whole a 
slight improvement in the monthly valuation of Stock Exchange 
Securities as measured by the Bankers' Magazine index number of 
values, the number rising from 109*4 (Dec. 1921 = 100) at the 
end of Decembel^ 1932 to 111*2 in March 1933. The increase 
was almost entirely in the values of Fixed Interest Stocks which 
rose from ii6*i to 118*4, those for Variable Dividend Securities 
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showing only a fractional increase — 95*8 to 96-2. The high values 
of British Government Securities and similar stocks still remain 
the distinguishing feature. 


According to the Ministry of Labour index number of retail 
prices of articles of working-class consumption, food prices have 
declined continuously since the beginning of the year and at 1st April 
were only 15 per cent, above the level of July 1914. The principal 
articles showing decreases over the period were butter and eggs, 
and there was a slight increase in bacon prices. Compart'd witn the 
beginning of April 1932 there was a fall of as much as 8-7 per cent, 
and as much as 10 per cent, with prices at the beginning of September 
1931. There was no change recorded in the cost of rent, clothing, 
fuel and other miscellaneous articles of working-class consumption, 
the index numbers for which have remained constant since the 
beginning of 1933. Over the last twelve months indeed there has 
been little change in this connection except a slight fall in the prices 
of clothing and of fuel and a still slighter rise in rents. 

The latest returns relating to retail sales prepared by the 
Incorporated Association of Eetail Distributors and the Bank 
of England and published in the Board of Trade Journal show as 
usual falls in the value of business done but when the decline in 
prices is taken into consideration there is not disclosed any drop 
in the consumption either of food or other merchandise. The latest 
returns enable a comparison to be made between three twelve- 
monthly periods ending January in the years 1931, 1932 and 1933. 
As between the twelve months ended Jan. 1931 and that ended 
Jan. 1932, there was a decline of 4*9 per cent., and there was a 
decline of 4*1 per cent, between the twelve months ended Jan. 1932 
and that which ended in January of this year. The decline in both 
periods was somewhat greater as regards articles of food than as 
regards other merchandise, food sales dropping 5-2 and 5-1 percent., 
and sales of merchandise dropping 4-5 and 3*4 per cent, in the 
periods ended January 1932 and January 1933 respectively. Stocks 
at the end of January 1933 were 5*8 per cent, lower than a year ago, 
but the number of persons employed, although on the whole less 
than in 1931, does not indicate any appreciable increase in the 
amount of unemployment. 


The following table gives for the principal countries the per-' 
centage increases, on July 1932, and on the latest available date 
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in the retail prices of food and other items compared with the prices 
at July 1914. 



lletail Priops of 
Food at 

Retail Prices of All 
Items ut 

Date of 
r^atest Return. 


.July 1932. 

Latrst 

date 

availat)le. 

July 1932. 

Latest 

(late 

a\ allable. 

(Ircat Britain 

/o 

2.5 

0 / 

/o 

15 

0/ 

0 

43 

0 / 

f) 

37 

Apl. 1, 1933 

British Dorn in ion h, dr. 






Australia 

23 

14 

— 

22* 

Feb. 1933 

Canada 

- 8 

-9 

25 

22 


Irish Free Slatu 

34 1 

35 1 

3 

.53 t 

51 


Now Zealand 

8 

31 1 

27 


South Africa 

-6 

6 

17 

13 


Foreign ('ottvfrits. 






Belgium 

— 

— 

608 

622 

> * 

Czechoslovakia 

9 

8 

2 

4 

Dec. 1932 

Denmark ... 

1.5 

15 

54 

55 

Jan. 1933 

(Cairo) 

8 

8 

28 

30 

Doc. 19.32 

Finland 

756 

758 

894 

889 

Feb. 1933 

France (Paris) 

443 

427 

417 « 

416§ 

Mar. 1933 

( lermany 

14 


22 

17 

Feb. 1933 

Holland 

— 



4111 

40 

Doc. 1932 

Italy 

318 

312 


26511 

Feb. 1932 

Norway 

34 

.30 

49 

47 

Mar. 1933 

Spain (Madrid) 

79 

77 

— 

— 

Jan. 1933 

Sweden 

28 

21 

56 

53 ** 

Mar. 1933 

Switzerland 

24 

17 

38 

33 

Fob. 1933 

United States 

1 

-5 

36 II 

32 tt 

Jan. 1933 


* 2nd Quarter 1932. t August 1932. % November 1932. § 4th 

Quarter 1932. || Figure for Juno 1932. July- December 1932. 

** April 1933. tt December 1932. tt 3rd Oct. 1932. 


Unemployment in Great Britain at March 20th, 1933 was some- 
what greater than at the end of 1932, the numbers on the registers of 
the employment exchanges ( 2 , 776 , 184 ) showing an increase of nearly 
53,000 as compared with December 19th, 1932. There was an 
increase also of nearly 209,000 as compared with the end of March 
1932. The rate of unemployment in the insured trades which was 
21*5 per cent, at the end of the year rose to 22*9 per cent, at the end 
of January, fell slightly to 22-6 per cent, in February, and to 2 i '9 
per cent, at the end of March 1933. Some improvement of a seasonal 
nature is to be expected during the spring months, but the prospect 
of a marked increase in employment is not yet noticeable. There 
was some seasonal improvement during the three months in building, 
public works construction, and in the clothing and boot and shoe 
trades and some slight increase in employment in the iron and steel 
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and tinplate trades and in the woollen industry. On the other hand, 
there was some slackening off in the cotton trade and in docks and 
harbour service. The numbers on the registers of employment 
exchanges for the last four months are set out below for Great 
Britain. 



Persons normally in regular 
enii»loymeiit. 

Persons 
normally in 
casual 

employment. 

Total. 

Wliolly 

unemiiloyed. 

Temporarily 

stopped. 

Deo. 19, 1932 

2,171,175 

454,522 

97, .590 

2,723,287 

Jan. 23, 1933 

2,280,033 

.524,229 

98,803 

2,903,065 

Feb. 20, „ 

2,241,168 

512,587 

102,883 

2,8.56,638 

Mar. 20, „ 

2,170,252 


102, .555 

2,776,184 

Mar. 21, 1032 

2M2A44 

422,676 

102,212 

2,567,332 


Employment in Germany, according to the official reports 
summarised in the Ministry of Labour Gazette, continues very 
depressed although there has been some decline in the number un- 
employed since the end of January. At the end of March 5,768,910 
persons were recorded as available for and seeking work, representing 
a drop of 152,500 compared with the end of December 1932 . Of 
these 5,598,100 were reported as unemployed. Not quite 39 per 
cent, of the unemployed were in receipt of unemployment insurance 
benefit, whether standard or emergency pay, as since the beginning 
of 1932 there have been considerable restrictions in force limiting the 
conditions for the receipt of benefit. At the end of March 1933 only 
686,400 were in receipt of standard benefit. The numbers receiving 
emergency benefit were about 1,480,000. 

The rate of unemployment in German Trade Unions was higher 
during December 1932 and January and February 1933 than 
recorded at any previous time. Out of a total membership of slightly 
over three millions 45*1 per cent, were returned as unemployed at 
the end of 1932 and 46*2 per cent, and 47-4 per cent, at the end of 
January 1933 and February 1933 respectively. The number 
returned as on short time at the end of February was 24*1 per cent. 

Employment in France shows very little change. There was a 
slight fall over the three months in the numbers on the registers of 
employment exchanges, but the numbers so registered are not a very 
satisfactory index of the state of employment. As a result of the 
special monthly investigation into the numbers employed and* hours 
worked in mining, industrial transport, and commercial under- 
takings, employing at least loo workers, it would appear that the 
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reduction in the numbers employed as compared with a year ago 
was 5*75 per cent, at the beginning of January, 4*18 per cent, at the 
beginning of February, and 3*2 per cent, at the beginning of March 
1933. At no period since this special return was instituted have the 
figures shown an increase in the numbers employed. Of those 
employed at the beginning of March 20 per cent, were working 
40 hours per week or less. 

Statistics from the Approved Uncmifioymeiit Insurance Societies 
in Belgium covering nearly a million members show that employment 
continued to decline up to the end of January 1933, the latest date 
available when the rate of unemployment was 22*1 per cent., or 
higher than at any recorded period. In addition 20-9 per cent, were 
intermittently employed, and these lost 24*8 per cent, of the aggregate 
possible working days. 

In the Scandinavian countries unemployment increased during 
tli(‘ three winter months of December, January, and February, and 
the rate of unemployment in trade unions was considerably greater 
than in the corresponding three months of 1931-2. In Denmark, 
Sweden, and Norway the percentages unemployed at the end of 
February 1933 were 42*8 per cent., 27*3 per cent, and 33*0 p^r cent, 
respectively. 

In Italy unemployment continues to increase and was higher at 
the end of February 1933 than at any period during the last five 
years. The number recorded as unemployed by the National Social 
Insurance Fund at the end of February 1933 was 1,229,387 or nearly 
3,000 more than at the end of January and nearly 100,000 more 
than at the end of December 1932. It was about 81,400 more than 
at the end of February 1932. 

Employment in the United States continues to decline. Accord- 
ing to the returns received by the Federal Bureau of Labour, covering 
four and a quarter million workpeople in about 70,000 establishments, 
the numbers employed have declined each month during the first 
quarter of 1933 and the earnings have also decreased. During 
March the earnings decreased 8*2 per cent, and the numbers employed 
4-2 per cent. Apart from a slight improvement in August-October 
1932, there has been a monthly decline both in earnings and numbers 
employed in almost every month since the autumn of 1929. 

Employment in Canada has declined slightly since the latter half 
of 1932 and the index number of employment at the beginning of 
March 1933 had fallen to 76*9 (average of 1926 = 100). At December 
1st, 1932, the number stood at 83*2, and at the beginning of March 
1932, at 88*7, a fall of 13*3 per cent, during the twelve months. 
During the twelve months ended March 1st, 1932, there was a fall of 
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about 11*5 per cent. Neither in Great Britain nor abroad are there 
yet any appreciable signs of an improvement in employment. 


We have received from the International Institute of Agriculture 
the second issue of the Recueil de Siatistique sur les donnees de la 
Comj)t(ibilit^ Agricole, the first of which was noticed in the Journal 
for 1932 (p. 332). The present volume, which covers the year 1928- 
29, has been reduced in size by the omission of some of the more 
elaborate detail, notably in the first two tables, which analyse the 
distribution of land by crops and countries. This has resulted in 
speeding up the publication and making the volume more convenient 
to handle, without detracting from its value. Table 3 shows the 
capital used in agriculture and the gross return per hectare is re- 
corded in the next table, which makes readily apparent the character- 
istic types of continental agriculture. The single farm in England 
for which records are given (as against 242 for Sweden and 474 
for Finland !) shows that in 1928-29 51 per cent, of the gross return 
was derived from live-stock, 24 per cent, from crops and 25 per cent, 
from miscellaneous sources. Sweden relied on live-stock for over 
75 per cent, of the gross income and Denmark for 90 per cent. ; the 
figures for Germany were similar to those for England. The output 
intended for sale is expressed as a percentage of the total gross return 
in Table 5, the general notes of which could be more advantageously 
given at the beginning (on p. 101) instead of at the end (on p. 115). 
Costs of production per hectare are recorded in Table 6 and final 
results in Tables 7 and 8. The surprising discovery is made in the 
latter Tables that the farm selected for England is one of the very 
few which made a profit in 1928-29. Fruit-growing in Switzerland 
gave the best results and live-stock production in Switzerland the 
worst. Detailed analyses of distribution of land, of capital employed 
and of costs of production conclude this most informative publication. 


Two further numbers of the Economic Series of the Ministry of 
Agriculture have appeared since mention of the Series was last 
made in these columns (Part IV, 1932, p. 755). These two recent 
publications are the Reports of the two Reorganization Commissions 
set up in respect of Pigs and Pig Products, and Milk. The Pig 
Reorganization Commission recommend the establishment of a 
Quota Advisory Committee which should be assisted by a Bacon 
Imports Advisory Committee. In addition three Boar^ ard pro- ' 
p^d to deal with Pig Marketing, Bacon Marketing and Develop- 
ment of the Pig Industry. Import duties are not recommended. 
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The task set the Eeorganization Commission for Milk was stupendous 
and the Report is a notable publication. The complicated nature of 
the existing milk and dairy produce markets is well known. A 
Central Producers’ Board and a Central Dairymen’s and Manufactur- 
ers’ Board (both with regional organization) and a Joint Milk Council 
are recommended. Apart from the valuable analyses and proposals 
contained in these two Reports, their statistical content is, to say 
the least, considerable. 

There are few subjects on which it is more difficult to obtain 
reliable information than the condition of Soviet Russia. Most 
accounts are partial and biassed, and it is, therefore, with some 
relief that we turn to the publications of the Birmingham Bureau 
of Research on Russian Economic Conditions, which is a part of the 
Russian Department of the University of Birmingham, for the Vice- 
Chancellor assures us that they are “ a scientific contribution to the 
study of important problems.” The Bureau is in charge of Professor 
Konovalov, the Head of the Russian Department in the University, 
and he is assisted by Mr. S. Turin of the University of London 
(School of Slavonic and East European Studies) and two members of 
the Russian Economic Service at Prague. Five Memoranda have 
been issued. The first (May, 1931) deals with “ some results of the 
second year of the Five-Year Plan ” and with “ compulsory labour 
in the U.S.S.R.” The second (July, 1931) deals with the foreign 
trade of the U.S.S.R., the third (November, 1931) with the national 
income of the U.S.S.R., the fourth (February, 1932) with the balance 
of payments and the foreign debt of the U.S.S.R., and the fifth 
(May, 1932) with the Five-Year Plan, agricultural collectivization, 
and oil consumption and export. All are sufficiently documented 
with statistics. It is interesting to observe that the number of 
persons engaged in large-scale production increased from 2 , 954,000 
in 1913 to 4 , 777,000 and that the output per head was greater by 
nearly 52 per cent, in the latter year; 570,000 more workers were 
engaged than had been planned, and owing to defective training 
the output per head was 27 per cent, less than had been expected. 
For 1932 increases over 1931 of 14 per cent, in numbers and 21 per 
cent, in output were planned. The quality of goods, as shown by 
extracts from the Soviet press, declined by 30 per cent, during 1930 
and 1931. The following quotation from the second Memorandum 
is instructive. “ The peculiarities of the U.S.S.R. economic system 
enable the Soviet Government, ceteris paribus, to keep the prices of 
its exports at a much lower level than other countries can do. The 
Soviet trading organizations, generally speaking, like any other 

N 2 
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exporters, are anxious to obtain the highest prices for their goods, 
but under the circumstances they must reconcile themselves to 
growing losses on export operations. Owing to the protective wall 
built by the monopoly of foreign trade, the level of prices in the 
world markets is, on the whole, a matter of indifference to the 
Soviets : all that the U.S.S.R. is interested in is that the prices on 
articles it imports should decline more rapidly than the prices on 
articles it exports. The result would be that, for the same quantity 
of goods exported, the U.S.S.R. would receive a greater quantity of 
imports. The practice of selling goods abroad below cost price, to 
obtain foreign currency and pay for the imports, has been resorted 
to frequently.'’ We wish all success to the Birmingham Bureau for 
its enterprise, and note, for the benefit of those concerned, that it is 
willing to undertake research on “ specialized subjects ” for a fee. 


The ninth annual issue of the Bulletin du Bureau International 
de Statistique Commerciale has reached us. The Bureau, it will 
be remembered, was set up as a result of the Brussels Conferences 
of 1910 and 1913, in order to collect, co-ordinate, and publish the 
special statistics of imports and exports drawn up under uniform 
numbered headings and grouped in a uniform manner agreed on at 
the Conferences and registered in the convention signed by twenty- 
five countries. Owing to the intervention of the War the first 
Bulletin only appeared in 1925 and contained vstatistics for 1922. 
The one before us gives the 1930 figures. Imports and exports 
are first given in summary form ; the first four tables give the total 
value and weight of each of the five main groups of commodities 
imported and exported, by countries and by commodity groups. 
The tables which form the remainder of the volume give the figures 
(weight and value) of the separate commodities by countries, and 
for the countries by commodities. All the values are given in gold 
francs as well as in the national money of each country. It should 
be noted that the alphabetical lists of commodities given with their 
classification numbers at the beginning of the volume, in French, 
English, German, and Dutch, constitute a most useful quadrilingual 
dictionary of commodities. The Bureau hope in time to include 
other languages. 


The first meeting of the Study Group this session was held in 
October, when the Chairman, Miss Iris Douglas, read a paper entitled 
“ The Distributive Trades since 1920.” In November Mr.* Craft 
addressed the Group on “ The Geneva Convention on Economic 
Statistics in relation to Foreign Trade,” The annual joint meeting 
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with the Institute of Actuaries Students’ Society took place in 
December in Staple Inn Hall. Mr. Palin Elderton took the Chair 
and Mr. Gordon, ex-Chairman of the Group, addressed a large meeting 
on “ The Accurate Measurement of Price Changes.” In January 
Mr. T. Clifton of the L.M.S. discussed “ Some Aspects of Statistical 
Measurement of Railway Efficiency,” and in February Mr. A. R. 
Lester presented a paper on “ The Meat Supplies of the United 
Kingdom.” All these meetings have been well attended, and the 
discussions are increasing in vigour and interest. 


354 


[Part II, 


OBITUARY 
Ethel May Newbold 

Ethel May Newbold was born on August 28th, 1882 and died 
on March 25th, 1933. She was educated at Tunbridge Wells High 
School and Newnham College, Cambridge (of which she was an 
entrance scholar) and classed equal to the 26th wrangler in the 
Tripos of 1905. In later life, as a post graduate pupil in the Galton 
Laboratory, she proceeded M.Sc. in the University of London (1926) 
and was awarded the degree of I).Sc. in 1929. 

After coming down from Cambridge Miss Newbold was for two 
years an assistant mistress at Godolphin School, Salisbury. Her 
initiation to statistics arose out of some war work in the Ministry of 
Munitions and from 1919 to 1929, she was wholly engaged in statistical 
investigation. 

Miss Newbold was elected a fellow of the Royal Statistical Society 
in 1921 and awarded its Guy Medal in 1928 (the only woman who has 
yet received this distinction). She served on the Council during the 
sessions 1927-8, 1928-9 and 1929-30. 

Most of Miss Newbold’s work was done as a member of the staff 
of a committee appointed by the Medical Research Council in 1921 to 
co-ordinate and supervise medical and industrial statistical inquiries 
financed by the Council. It is a melancholy reflection that of the 
small committee and still smaller staff, no less than six have died 
within the last ten years, viz. Mr. Alfred Henry, Dr. John Brownlee, 
Dr. T. H. C. Stevenson, Miss E. C. C. Allen, Mr. H. E. Soper, and 
Miss E. M. Newbold. Three of them were in the prime of life and 
the eldest at an age when, in the normal course of events, many more 
years of fruitful investigation might have been expected. Miss Allen 
who was under 30 when she died, had given evidence of first rate 
ability; all the others had done work which is never likely to be 
forgotten by serious students. 

Miss Newbold’s statistical career covered little more than eight 
years ; few investigators have done so much in so short a time. She 
was the author or part author of 17 papers and her share in joint 
work — as her most frequent collaborator I can speak with authority — 
was always large. It may be true that her diffidence — ^like Soper, she 
always under-estimated her own powers — often prevented her from 
suggesting a problem, but, when a research was in progress, she had 
plenty of original suggestions to make for its prosecution. Of our 
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little group at the National Institute of Medical Eesearch she was, 
next to Soper, much the best mathematical statistician, and, I think, 
quite the best logical critic. The published work is by no means a 
complete record of what she did. Few people have so generously put 
their time at the disposal of others. Undoubtedly her paper in the 
Journal entitled ‘‘ Practical Applications of Statistics of Repeated 
Events, particularly to Industrial Accidents,” in respect of which the 
Guy Medal was awarded, is her most important contribution to 
statistical science. 

In their 1920 paper (J.R,S.S. 1920, LXXXIII, 255-279), Green- 
wood and Yule discussed the theory of accident distributions, a 
preliminary statistical account of which had been published by Green- 
wood and Woods in the previous year (Reports of the Industrial 
Fatigue Research Board, No. 4, 1919). They found that the best 
description of the frequency distributions of o, i, 2, 3, etc. accidents 
per person in a series of groups of employees, was afforded by 
supposing that the a priori liability to sustain an accident varied 
continuously from a very low to a very high value. They found that, 
if it were supposed that the distribution of multiple accidents sus- 
tained by persons presenting a particular grade of susceptibility 
obeyed the Poisson law, and if the distribution in the population at 
risk of the Poisson parameter, A were assumed to conform to the skew 
frequency system of Type III, an adequate description of the observed 
data was obtained. Miss Newbold not only greatly strengthened the 
observational basis of the conclusion that varying degrees of accident 
proneness are of fundamental importance in the aetiology of industrial 
accidents, but she also greatly improved the mathematical treatment 
of the subject. Greenwood and Yule’s choice of a Type III curve 
was a lucky guess and in their treatment of the data they did not 
discuss the nature of the approximation involved in identifying the 
observed number of accidents in a sample with the Poisson parameter. 

Miss Newbold noted that if one had a series of sample periods 
relating to the same N people, the number of accidents observed might 
be expected to behave in the same way as the results of taking 
samples of N in fixed proportions as regards the A’s, from a set of 
Poisson distributions about different fixed means. This type of 
compound sampling had been discussed by Tschuprow, but, in his 
more general case, it was not usually possible to pass from the con- 
stants of the observations to those of the sub-means. But since a 
Poisson series is defined by a single constant, an approximate 
solution is possible, if the observed mean number of accidents for the 
whole group is taken as an estimate of the mean A. 

Miss Newbold by a skilful use of Tschuprow’s methods, solved her 
problem and obtained the p’s of the A distribution. Apart from the 
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considerable value of the results themselves, the work is a good intro- 
duction to the study of Tschuprow’s method. Thanks to Dr. 
Isserlis and Miss Newbold, English students have no excuse for 
neglecting to understand his technique. If an accident distribution 
is determined by individual proneness, it follows that the accident 
scores of individuals observed over two periods should be correlated 
and the theoretical value of such correlation should be determinate. 
Miss Newbold obtained the theoretical value, on the assumption of 
N large, for different periods of observation and showed that the 
agreement between theoretical and observed values was satisfactory. 

The literature of the accident problem continues to grow, but 
much of it is merely repetitive and nothing of statistical importance 
has been added to Miss Newbold’s work which is likely to remain the 
standard paper from a statistical point of view. There is little need 
for further statistical verifications of the hypothesis of accident 
proneness ; what is required and, of course, very difficult to secure, 
is a fool proof method of determining accident proneness before 
exposure to risk of accident. 

The pages of a scientific journal are no doubt not the place in 
which to expatiate on the personal qualities of a friend and colleague. 
But I may be permitted to say, and all who knew her will agree it is 
no mere obituary rhetoric, that Ethel Newbold had a genius for 
friendship and all whom she honoured with her friendship will 
remember her generosity in word and deed. She never said, much 
less did, an unkind thing and has influenced for good the lives of all 
her colleagues and assistants. 

M. G. 


Bibliography. 

(1921) A Statistical Study of Labour Turnover in Munition and other 
Factories (with C. M. Broughton and E. C, Allen). Industrial 
Health Research Board Report No, 13. 

(1923) Professor S. Minetola’s Theory of Multiple Frequency. J, 
Roy, Slot, Soc, 86. Jan. 

(1923) A Biometric Study of the Inter-relations of ‘ Vital Capacity,* 
stature, stem length and weight in a Sample of Healthy Male 
Adults (with Lucy Cripps and M. Greenwood). Biometrika, 
Vol. XIV. Pts. 3&4. March. 

(1923) Note on Dr. Burnside’s Paper on Errors of Observation. 
Biometrika, Vol. XV. Pts. 3 & 4. 

(1923) On the Estimation of Metabolism from Determinations of 
Carbon Dioxide Production and on Estimation of External 
Work from Respiratory Metabolism (with M. Greenwood). 
J. Hyg, 21. Aug. 



1933.] 


Obitmry, 


367 


(1925) Note on an Experimental Test of Errors in Partial Correlation 
Coefficients, derived from Fourfold and Biserial Total Coefficients. 
Biomdrika. Vol. XVII. Pts. 3 & 4. 

(1925) On the Excess Mortality of Males in the First Year of Life 
(with M. Greenwood). Bvmtetrika. Vol. XVII. Pts. 3 & 4. 
Dec. 

(1926) A Contribution to the Study of the Human Factor in the 
Causation of Accidents. Industrial Health Research Board 
Report. No. 34. 

(1926) On the Mechanisms by which Protection against Infectious 
Disease is acquired in “ Natural ” Epidemics (with M. Green- 
wood, W. W. C. Topley and J. Wilson). , 7 . Hyg. 25, No. 3. 
Aug. 

(1927) On the Mechanisms by which Protection against Infectious 
Disease is acquired in ‘‘ Natural’ ’ Epidemics; appendix to 
paper by M. Greenwood and others. J. Hyg, 26, No. 1. 
March. 

(1927) Artificial light therapy in Infancy; comparison of 66 cases 
treated with Mercury Vapour Quartz Lamp and 137 Control 
Oases ; Statistical Examination of Weight Curves (with 
H. M. M. Mackay). Arch. Dis. Childhood, 2. Aug. 

(1927) Distribution of Hatching Times of Aedes Variegatus. 
(Supplement to Researches in Polynesia and Melanesia) (with M. 
Greenwood) by P. A. Buxton. 

(1927) Practical Applications of Statistics of Repeated Events, par- 
ticularly to Industrial Accidents. J, Roy. Stat. Soc. 90, Pt, 3. 

(1928) Further Experimental Observations to determine relations 
between Kata cooling powers and Atmospheric Conditions 
(with L. Hill and T. C. Anuus). J. Industrial Hyg. 10. Dec. 

(1928) The Epidemic Potency of Strains of Bact. Aertrycke of 
varying virulence. A Report to the Medical Research Council 
(with M. Greenwood, W. W. C. Topley and J. Wilson). J. 
Hyg. 27, No. 4. June. 

(1930) An Investigation into the Agglutinating Power of Human 
Sera for Bacillus Typhosus and various allied organisms (with 
M. M. Smith and M. H. Mao Vie). J. Hyg. 30, No. 1. April. 

(1930) A Further Study of Herd Mortality under Epidemic Con- 
ditions (with M. Greenwood and J. Wilson). J. Hyg. 30, 
No. 2. June. 



358 


[Part II, 


STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS. 


United Kingdom — 

Avctiofieers^ and Estate Agents' Institute of the United Kingdom, 
Journal — 

February, 1933 — Valuation under modern conditions : J, G. 
Head, 

March, 1933 — Spoiling England : E, Guy Dawber, 

Bankers' Magazine — 

February, 1933 — The bank balance-sheets. World prices and 
the money question : A, J. Liversedge, The future of joint 
stock banking in Germany : Erich Roll, 

March, 1933 — The financial outlook (Bankers’ views). The 
New Zealand Central Reserve Bank Bill : C, B. Lochner, 

April, 1933 — The American crisis- its effect upon the world 
situation. Problems facing the World Economic Conference : 
A, H, Gibson. The gold movements of 1932 (with charts) : 
A, J, Liversedge, 

Eugenics Review, January, 1933 — Sir Bernard Mallet : two 
appreciations, by Ijeonard Darwin and G, M. Chambers, 
Evolution by selection : “ Student," Human fertility, 11 — 
a further study of German women : W. W agner-Manslau. 

Biometrika, November, 1932 — ^Further applications in statistics of 
the Tm (a^) Bessel function: Karl Pearson, S. A. Stouffer, 
and F. N, Da} id. Experimental discussion of the (x^, P) 
test for goodness of fit : Karl Pearson. The percentage 
limits for the distribution of range in samples from a normal 
population : E. S, Pearson , A note on the distribution of 
the correlation ratio : John Wishart. On the probability 
that two independent distributions of frequency are really 
samples from the same parent population : Karl Pearson. 
Certain generalizations in the analysis of variance : S. S. 
Wilks. 

East India Association, Journal, January, 1933 — Reforms in 
India and the depressed classes : Prof. John Coat man. 

Economic Journal, March, 1933 — Building societies — some eco- 
nomic aspects : Sir Harold Bellman. Taxation of co- 
operative dividend : Prof. D. H. Maegregor. The population 
problem in India : Prof, G. F. Shirr as. The national income 
of the Irish Free State in 1926 : T. J, Kiernan. 

Economica, February, 1933 — The study of economic history : 
R. H. Tawney. A letter on the true principles of advan- 
tageous exportation, 1818. A parable on savings and invest- 
ment : Joan Robinson. 
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United Kingdom — Contd. 

Institute of Actuaries, Journal, Part /, 1933 — Presidential address 
of Mr. W. Palin Elderton. Review of the recent trend of 
mortality in England and Wales : P. G. Brown. 

Institute of Bankers, Journal, February, 1933 — Some financial 
theories in the light of recent experience, Lecture IV : Prof. 
J. H. Jones. 

Lloyds Bank Monthly Remew — 

January, 1933 — World recovery and war debts: H. A. L. 
Fisher. 

February, 1933 — The British railway problem : Norman Crump. 

March, 1933 — The problem of employment : Aylmer Vallance. 

April, 1933 — The ethics of capitalism : H. A. L. Fisher. 

Midland Bank Monthly Review, January-February, 1933 — Gold 
and sterling. The possibilities of reflation: Rt. Hon. R. 
McKenna. 

Public Administration, January, 1933 — The civil service under 
modern conditions of legislation and administration : Rt. 
Hon. Lord Eustace Percy. The efficiency of efficiency rating 
systems : Winifred Spielman Raphael. 

Royal Society, Proceedings, Series A, Vol. 139, No. 838 — Concepts 
of inverse probability and fiducial probability referring to 
unknown parameters : R. A. Fisher. 

Royal Society of Arts, Journal, March, 1933 — Recent tendencies of 
Indian trade : H. A. F. Lindsay. 

Royal Society of Edinburgh, Proceedings, Session 1932-33, Part I. — 
A matrix notation for Mendelian populations : Prof. Lancelot 
Hogben. 

Westminster Bank Review, March, 1933 — Britain’s balance of 
payments. 

United States — 

Actuarial Society of America, Transactions, October, 1932 — 
Parental history and longevity : Edward W. Marshall. 
Note on efiect of family history on longevity : Arthur Hunter. 
The interpretation of mortality statistics : Edward W. 
Marshall. Elfect of family history on longevity after age 
45 : Valentine Howell. 

American Academy of Political and Social Science, Annals, March, 
1933 — Whole number on the International Labor Organiza- 
tion, being a survey by 21 experts of the work and the 
relations of one of the three permanent international agencies 
established under the Treaty of Versailles. 

American Economic Review, March, 1933 — American trade 
unionism and social insurance : George E. Barnett. Tarifi 
legislation and international relations : Philip Wright. 
Faulty investment of corporate savings : Robert Weiden- 
hammer. World’s output of work : Thomas T. Bead. 
Economics of saving : G. P. Watkins. “ Fundamental 
error ” in Keynes’s treatise : B. P. Ada/rkar. 
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United States — Contd, 

American Sufylement, March, 1933 — Papers and proceedings of 
the Forty-fifth Annual Meeting of the American Economic 
Association, including : The rise of monopoly in the United 
States. The record of insurance during the depression. 
Reserves for unemployment insurance. Stabilization of 
industries : oil, cotton textile. Federal Reserve policy since 
1926. 

Harvard Business Review, January, 1933 — The probable five-year 
future of steel ; R. E. Baker and H. R. Moor house. The 
construction industry in the depression : attempts at 
stabilization : Joseph B. Huhhard, The cost of instalment 
buying : Ijcwis A. Froman, 

Journal of Political Economy, February, 1933 — The expansion of 
bank credit, I : James W, Angell and Karel F. Ficek. Treat- 
ment of credit in contemporary monetary theory : Lauchlin 
Currie. Frisch on the measurement of utility : Henry 
Schultz. An unpublished letter of Ricardo to Malthus : 
Jacob Viner, 

Milbank Memorial Fund Quarterly Bulletin, January, 1933'— 
Preliminary notes on a co-operative investigation of family 
limitation : Raymond Pearl, 

Monthly Labor Re mew — 

December, 1932 — Unemployment-benefit plans in the United 
States, 1931 and 1932. Part I. Company and joint agree- 
ment plans. 

Januaiy, 1933 — Unemployment-benefit plans in the United 
States during 1931 and 1932. Unemployment insurance in 
the United States and m foreign countries. 

February, 1933 — Employment m relation to mechanization in 
the bituminous-coal industry. Findings of President’s Re- 
search Committee on Social Trends. 

Quarterly Journal of Economics, February, 1933 — Theoretical 
remarks on price policy, Hotelling’s case with variations : 
F. Zeuthen. The process of industrial concentration : A. R, 
Burns. Unemployment reserves : some questions of prin- 
ciple : R. S. Meriam. 

Record, November, 1932 — Annual dividends — an asset-share 
method of distribution : E. F. Estes. 

Review of Economic Statistics, February, 1933 — Review of the 
year 1932 : W. L. Crum and J. E. Hubbard. The agri- 
cultural situation, January 1933 : John D, Black. The 
volume of industrial production in the United States, 1932 : 
Dorothy Wescott. 

Wheat Studies of the Food Research Institute, Stanford University — 

December, 1932 — The world wheat situation, 1931-32. A re- 
view of the crop year. 

January, 1933 — Survey of the wheat situation, August to 
November, 1932. 
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Argentina — 

Revista de Ciencias Economicas — 

November, 1932 — Elproblema dc la poblacion: Jose Gonzales 
Gale. 

Belgium — 

Bulletin dc VInstitut des Sciences ^conomiques, February, 1933 — 
La Belgique en 1932 (including surveys of the position of 
agriculture, various industries, unemployment, commerce, 
finance, etc.). 

Revue du Travail — 

February, 1933 — Une these en faveur des contingentements 
comme syst^me de politique douaniere. Les Americains et 
la “ technocracy.” 

March, 1933 — Chomage et travaux publics : L. de Brouckere. 
La politique du contingentement des importations et ses 
consequences economiques et fiscales. 

Bulgaria — 

Bulletin Mensuel de Statislique, November, 1932 — La population 
de la Bulgarie dc 1881 a 19^, calculce vers le commencement 
et vers le milieu de chaque annee. 

Denmark — 

Nationalekononiisk Tidsskrift— 

Hefte 6, 1932 — Et par ord om den nuvoorendc Krise : Harold 
Westergaard. Statische Kostengesetze : Ench Schneider. 
To aktuelle Prispolitiske SpGrgsmaal \ A. V. Strom Tejsen. 

Hefte 1, 1933 — Hindringerne for en Konjunkturopgang : Emil 
Lederer. Den Britiske Statsgaelds-konvertering : S. Hartog- 
sohn. 

Egypt — 

UEgypte Contemforaine — 

December, 1932 — Apergu general sur les principals cultures 
egyptiennes (avec deux graphiques) : J. Schatz. 

January, 1933— L’figypte economique et financi^re (avec 2 
cartes hors texte) : E. Minost. La crise ferroviaire et le 
conflit entre le rail et la route : S. E. Ahmed Ardel Wahab 
Pacha. 

France — 

Bulletin de Statistique et de Legislation Comparde, October, 1933 — 
Les contributions directes en 1931. Les contributions indi- 
rectes en 1931-1932. 

Bulletin de la Statistique Gindrah de la France, March, 1933 — 
Tables de nuptialite et de fecondite pour la France (1925- 
1927) : Michel Carsow. 

Bulletin du Ministire du Travail, October-Decemher, 1932 — ^Le 
chomage en France, I. D’apr^s les recensements profession- 
nels. 
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France — Contd. 

Journal des Economistes — 

January y 1933 — Devant le deficit : Edouard Payen, Peinture 
r^cente d’line societe m^canisee : Marc Aucuy. La theorie 
quantitative et la crise economique : E, H, Massa, 

February, 1933 — Devant le deficit : Edouard Payen, Les prix 
et la crise : Michel Carsow. Le commerce ext^rieur de la 
France en 1932 : E, P. 

March, 1933 — Les mesures d’assainissement financier : Edouard 
Payen. Le chomage, la monnaie et les prix : Michel Carsow, 
La Chine economique : R, J. Pierre, 

Journal de la SociM de Statistique de Paris — 

January, 1933 — ^L’automobile et les transports : J, Bouvier, 

February, 1933 — Les mouvements internationaux de capitaux : 
Georges Roy of. 

March, 1933— La statistique des fonctionnaires : Raymond Rivet, 
Revile d' Economic Politique, November-December, 1932 — Whole 
number on Charles Gide, by various authors. 

Germany — 

Blatter fur Versicherungs-Mathematik, January, 1933 — Zur mathe- 
matischen Theorie der Versicherung : Franz Knoll. 

Deutsches Statistisekes Zentralhlatt, Ja^mary-February, 1933 — 
Aufbau und Ziele der deutschen Poststatistik : G, Raabe, 
Vierteljahrshefte zur Konjunkturforschung, Sonderheft 12, 1933 — 
Umsatz, Lagerhaltung und Kosten im deutschen Einzelhandel 
1924 bis 1932 : Bernhard Benning and Robert Nieschlag, 
Weltudrtschaftliches Archiv, January, 1933 — Die sakulare Bedeu- 
tung der Weltkrisis : Wilhelm Ropke. Die Zersplitterung und 
Wiedererganzung der Weltwirtschaft : Mihail Manoilesco. 
Die britische Keichswirtschaftskonferenz von Ottawa : J, 
Coalman, Die Bedeutung wirtschaftlicher Autarkic fiir die 
industrielle Struktur der Vereinigten Staaten : Charles S. 
Tippetts. Die europaische Verflechtung des amerikanischen 
Aussenhandels : Hermann Levy, 

Zeitschrift fur die Gesamte Versicherungs-Wissenschaft, January, 
1933 — Krisis der Sozialversicherung ; Walter Weddigen, Die 
Haftpflicht des Luftfrachtfuhrers im Warschauer Abkommen 
und ihre Versicherung : Hermann, Boring. 

Italy— 

Giornale degli Economisti e Rivista di Statisiica — 

December, 1932 — Problemi economici deU’ora presente : Giorgio 
Mortara, 

January, 1933 — ^Le vie di uscita : Giuseppe Ugo Papi, Le 
responsabilitJi degli Stati Uniti nelle “ riparazioni ” : Alberto 
Fdletti-Spadazzi, 

February, 1933 — Gli esperimenti di compartecipazione coUettiva 
nel Mantovano : Agostino Lanzillo. II consiglio nazionale 
delle corporazioni ; notizie sul suo regolamento intemo e su 
istituzioni estere affini : Gerolamo Bassani. 
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Italy — Contd. 

March ^ 1933 — Aspetto tecnico ed economico attuale delle 
applicazioni chimiche : lAvio Cambi, L’incidenza dell’ 
imposta suU’oro-moneta : Attilio Oarino Canina, Note sul 
pagamento inglese agli Stati Uniti per il debito di guerra : 
Eraldo Fossati, A proposito di alcuni appunti sul costo 
monetario deiruomo : Gaetano Pietra. 

Giornale di Matematica Finanziaria, November, 1932 — Tavole di 
mortalita della popolazione italiana maschile in relazione ai 
censimenti 1901-1911-1921 e tavole di commutazione e 
attuariali corrispondenti : A. Gatti, 

La Riforma Sociale, January-Fehruary, 1933— La crisi e le ore di 
lavoro : Giovanni Agnelli and Luigi Einandi. Protezionismo 
e variazioni nel livello dei prezzi : Vincenzo Porri. Sul movi- 
mento del prezzi all’ingrosso dal 1921 al 1930 : Silvio Oolzio, 

Giornale delV Istituto lialiano degli Altuari, January, 1933 — Sulla 
determinazione cmpirica delle Icggi di probabilita ; V , Gli- 
venko. Sulla probability massima nello schema di Poisson : 
C\ E, Bonferroni, Un teorema sulla legge uniforme dei 
grandi numeri : L Messina, A proposito di un caso limite 
della legge di Makeham : B, de Finetti. 

Poland — 

Prace Instyiutu Badania Konjunkiur Gospodarczych i Cen, Fasc. 
3-4, 1932 — Les formes du crMit et la conjoncture. Essai de 
verification de la theorie des credits additionnels : Wacaw 
Skrzywan, La dispersion des prix de gros : Jan Wisniewski, 
(Polish text : French summaries.) 

Revue Trimestrielle de Statisiique, Fasc, 3, 1932 — Sur la generalisa- 
tion de la methode de correlation partielle pour le cas oh la 
variable eliminee n’est pas mesurable (Polish text : French 
summary). 

Switzerland — 

Journal de Statisiique et Revue Economique Suisse — 

Fasc. 3, 1932 — Auf der Suche nach Ursachen. Kinige Bemer- 
kungen zur statistischen Methodenlehre : Arnold Schwartz. 

Fasc. 4, 1932 — L’amortissement industriel dans les entreprises 
ferroviaires : Edouard Fallet. Betrachtungen iiber den 
Einflussder Effektenborsen und Banken auf die Konjunktur : 
Adolf Liechti, 

International — 

L'Esprit International, April, 1933 — La Conference Economique 
Mondiale : Sir Arthur Salter, 

International Labour Remew — 

January, 1933 — The social consequences of a return to gold; 
an analysis of certain current proposals for an international 
monetary standard : P, W, Martin and E, J, Riches, 
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International — Contd. 

International Labour Review —Contd. 

Februaryy 1933 — Housing problems and the depression : G, 
Mequet, The development of employers’ organisations in 
India: A, H, Maru. 

Marchy 1933 — The Preparatory Conh'rencc on the Forty-hour 
Week : Fernand Maurette, Technical progress and unem- 
ployment : Mentor Bouniatian, 

Metron, Vol. Z, No. 4—Sulle relazioni tra curve di frequenza e 
curve di concentrazione e sui rapporti di concentrazione 
corrispondenti a determinate distribuzioni : V. Castellano. 
Ueber Naherungs-parabeln hohen Grades und ihre Aufgabe 
in der Kon junk turf orschung : P. Lorenz. Tavole di morbi- 
dita e frequenza delle malattie per i prcstatori d’ opera del 
coramercio (esperienza 1931) : Cassa Nazionale Malattie per 
gli Addetti al Commercio. 
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ADDITIONS TO THE LIBRARY. 

Since the issue of Part I, 1933, the Society has received the 
publications enumerated below : — 

T.— OFFICIAL PUBLICATIONS. 

(n) United Kingdom and its several Divisions. 

United Kingdom — 

Agrk uUurr, Mini <itry of. Economic sericR No. 38. Report of the Reor^ranisa- 
tion Commission for Milk. London : H.M.S.O., 1933. 95^" x (S" ; 228 
pp. Od. 

Colonial Office. Report by Mr. Roger Gibb on railway rates and finance in 
Kenya, Uganda, and Tanganyika Territory. London : H.M.S.O., 1933. 
9}^ X 6"; 56 pp. U. Qd. 

Control, Board of. Mental Deficiency Acts, 1913-1927. “ Local Authority ” 
institut ions : average weekly cost per patient for the year ended 31 March, 
1932. London : H.M.S.O., 19.33. 13 X 8 4 sheets. U. 
Kconornic Advisory Council. Tsetse Fly Committee. Report. London*. 

H.M.S.O., 19.33. 9r X 6"; 27 pp. 6ri. 

Electric ill/ Cotnmisaion. Report on the measures which have been taken in 
this country and others to obviate the emission of soot, ash, grit and 
gritty particles from the chimneys of electric powder stations. Jjondon : 
H.M.S.O., 1932. lOy X 7^; 58 pp. 6^. 

Empire Marketing Board — 

Survey of oilseeds and vegetable oils, Vol. II. Coconut palm products, a 
summary of production and trade in the Empire and foreign countries. 
196 pp. 2s. 

Plantation crops, a summary of figures of production and trade relating to 
sugar, tea, coffee, spices, cocoa, rubber, tobacco. 63 pp. 6(f. 
Production and trade of the British West Indies, British Guiana, Bermuda 
and British Honduras. 78 pp. 2f/. 

[London: H.M.S.O., 1932-33. 9?" X 71".] 
Forestry Commission. Report on census of production of home-gro^n 
timl>er. London: H.M.S.O., 1932. 9]" X 6"; 13 pp. 3d. 

General Register Office — 

Census of England and Wales, 1931. County of Bedford (Part I), 
xix + 22 pp. 2^. 6(/. County of Berkshire (Part I), xviii + 30 pp. 
2s. 6d. County of Buckingham (Part I), xviii + 29 pp. 2s. 6d. 
C^ounty of Chester (Part I), xxi + 61 pp. 4s. County of Hampshire 
(Part I), xxi + 59 pp. 3s. Qd. County of Northumberland (Part I). 
XX + 45 pp. 3s. County of Oxford (Part I), xix 31 pp. 2s. 6d. 
County of Stafford (Part I), xxii + 56 pp. 3s. 6d. County of Sussex 
(Parti), xxii -f 64 pp. 3s. Qd. County of Warwick (Part II). 15 pp. 
9d. County of Worcester (Part T). xx + 37 pp. 25. 6d. 

[London : H.M.S.O., 1933. 13" X 8".] 
Industrial Health Research Board. Report No. 67. Manual dexterity effects 
of training. I. Transfer of training in manual dexterity and visual 
discrimination. By E. M. Henshaw, P. Holman, and J. N. Langdon. 
II. Distribution of practice in manual dexterity. By E. M. Henshaw 
and P. Holman. London: H.M.S.O., 1933. 9J" X 6"; vii + 45 pp. 
Is. 

Health, Ministry of. Reports on public health and medical subjects. No. 69, 
Report on' an outbreak of enteric fever in the Malton Urban District. 
Juondon : H.M.S.O., 1933. 9?" X 6"; 16 Is. U. 

Mines Department. Miners* Welfare Fund. Departmental Committee of 
Inquiry (1931) Report. London: H.M.S.O., 1933. 9J" X 6"; 93 pp. 
Is. M. 
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(a) United Kingdom and its several Divisions — Conld, 

United Kingdom — Contd. 

New /Scotland Yard. Instructions in the method of taking finger prints; 
with a memorandum on the working of the finger print system of identi- 
fication. London : 1932. 91" X 6"; 18 pp. 6<f. 

Overseas Trade, Department of— 

Reports : 535. Ecuador. Sept. 1932. 44 pp. Ls, M. 536. Republic of 
Panama, and the Panama Canal Zone. 1931-32. 35 pp. Is. 537. 
Portuguese East Africa. Oct. 1932. 94 pp. 2^. Qd. 538. Guatemala, 
Honduras, and Nicaragua. 104 pp. 3«. 

[London : H.M.S.O., 1933. 9?" X 6".] 

Report from the Joint Committee on Gas Undertakings (Basic Prices) 
together with the proceedings of the Committee and minutes of evidence. 
London : H.M.S.O., 1933. 9}" X 6"; 114 pp. ^s. 

Hoyal Commission on Lotteries and Betting, 1932-3. Interim Report. Lon- 
don : H.M.S.O., 1933. 9?" X 6"; 22 pp. U. 

Trade, Board of. Second interim report of the Gas Legislation Committee. 
London; H.M.S.O., 1933. 9r X 6"; 20pp. 

Scientific and Industrial Research, Department of. Summary of progress of 
the geological survey of Great Britain and the Museum of Practical 
Geology for the year 1931. PartJI. London: H.M.S.O., 1932. 9J" X 
6"; 166 pp. ‘3s. 

Scotland — 

Census Office. Census of Scotland, 1931. Vol. 1. Parts; 21. County of 
Lanark. 3.9. 22. County of Midlothian. 29. 23. Counties of Moray 
and Naim. 3^9. 24. County of Orkney. 2s. 25. County of Peebles. 
Is. 6d. 26. Counties of Perth and Kinross. 3^. 6d. 27. County of 
Renfrew. 28. %d. 

[Edinburgh ; H.M.S.O., 1933. ISJ" X 8}".] 

Health, Department of. Consultative Council on Local Health Adminis- 
tration and General Health Questions. Report of the Consultative 
(^ouncil in regard to the steps necessary to secure that state-aided houses 
will in future be let only to persons of the working classes. Edinburgh ; 
H.M.S.O., 1932. 91" X 6"; 23 pp. 4(7. 


(b) India, Dominions, Colonies, and Protectorates. 

India — 

Bhavnagar State. Census, 1931. Part 1. Report. 283 pp. Rs. 4. Part 
II, Imperial and State tables. Rs. l.S. Bhavnagar, 1932. 13" X 81". 

Canada — 

Dominion Bureau of Statistics. Monthly indexes of the physical volume of 
business in Canada in the post-war period from 1919 to 1932, adjusted 
for seasonal tendencies (issued as Supplement to Monthly Review of 
Business Statistics, Nov. 1932). Ottawa, 1932. 11" x 8i"; 35 pp. 

Union of South Africa — 

Fifth census of the population of the Union of South Africa 5th May, 1931. 
Report with summaries and analysis : number, sex, geographical dis- 
tribution, and ages of the European population. Pretoria, 1933. 
12" X 9J"; xliii -f 105 pp. Is. M. 

Nigeria-— 

Census of Nigeria, 1931. Vol. I. Nigeria, vii 4* 155 pp. 10.9.‘ %d. 
Vol. II. Census of the Northern Provinces. 234 pp. 129. Vol. Ill, 
Medical census, Southern Provinces. 46 pp. 4«. Vol. V. Medical 
census, Northern Provinces. 92 pp. Is. Vol. VI. Medical census, 
Southern Provinces. 101 pp. Bs. 

[London : Oown Agents for the Colonies, 1932. 13" X 8".] 
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Austria — 

Bandemmt flir Statistik. GeWerbliche Betriebszahlung in der Republik 
Osterreich vom 14 Juni 1930. Gesamtergebnisse f (ir Osterreich. Wien, 
1932. 14" X lOi"; 101 pp. 

Bulgaria — 

Direction OenercU de Statistique — 

Statistiquo d© Tindustrie enoouragde, 1929. Sofia, 1932. Ill" x 8"; 
41 pp. 

Rdsultats du recensement dos otablissements induHtriclM ct commerciaux 
... 31 dec. 1926. Tome II. Sofia, 1932. llj" x 8"; 399 pp. 

Czechoslovakia — 

Office de Statintiquc. Industrie meunierc dans la Republiquo Tchocoslovaque 
pendant Ics carapagnes du 1 /vii/lfi26 au 30/vi/1927 et du l/vii/1927 au 
30/vi/1928. Prague, 1931. 12" x OJ"; xl -f 240 pp. 

France — 

Ministhe des Colonies. Bulletin do rAgenco (tenerale des (Colonies. 25o 
ann6e. No. 285 (Deo. 1932) and foil. Paris, 1932. 9^" x GJ". 

Germany — 

Bavaria. BtatMsches Landesamt. Jubilaiimsschrift lierausgegeben vom 
Bayerischen Statistischen Landesamt — 

Bayern im Lichte seiner hundertjahrigens Statistik. Munich, 1933. 
101" X IV i 100 pp. 

Hundert Jahre Bayerisches Statistisches Landesarats. Munich, 1933. 
10 J" X 7i"; 192 pp. 

Hungary — 

Budapest. Kornmanal Statistisches Amt. Die sozialcn und wirtschaft lichen 
Verhaltnisse der Arbeiter in Budapest. Budapest, 1930. lOJ" X 7i"; 
38 + 1143 pp. 

Italy — 

Istituto Centrale di Statistica. Annali di Statistica. Serie VI. Vol. XX. 
Dinamica dci prezzi delle merci in Italia dal 1870 al 1929. By Krnesto 
Cianci. Rome, 1933. lOJ," X 7^"; xii + 558 pp. L. 35. 

Malaya — 

Malayan statistics, 1933 issue, compiled by C. S. Alexander. London : 
Malayan Information Agency, 1933. 9J" X 6J"; 178 pp. 2^. 

Poland — 

Office Central de Statistique. Abatago dos animaux de ferme en 1931. 
Warsaw, 1933. 10 J" X SJ"; 31 pp. 

Switzerland — 

Statistisches Amt. Turnpriifung bei der Rekrutierung, 1931. Berne, 1932. 
nr X 8i"; 38 pp. 

Berne. Statistisches Bureau. Dio Kriminalitat im Kant on Bern eine Untor- 
suohung fiber Delikt und Delinquent anhand der Kriminalstatistik des 
Kantons Bern ffir die Jahre 1924-29 und einer Enquete fiber besonders 
straffallige Personen. Bern, 1932. 9i" X 6i"; 270 pp. 

Turkey — 

Minister e des DoUAnes et des Monopoles — 

Statistique annuelle du commerce ext^rieur de la Turquie, 1931. Parti I. 

Ankara, 1932. 13" X 9j"; Ivi 4- 176 pp. 

Statistique mensuelle du commerce exterieur de la Turquie, Dec. 1932. 
Ankara, 1933. 13" X 9i"; 92 pp. 
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(c) Foreign Countries — Contd. 

United States — 

Agriculture^ Department of — 

Report on the agricultural experiment stations, 1931. 146 pp. 10 r. 

Technical bulletins : 322. Agricultural credit corporations affiliated with 
cotton co-operative marketing associations. 64 pp. 10 r. 

324. An economic study of the Pecan industry. 90 pp. 10 c. 

Federal Trade Commis»io.i - 

Price bases inquiry. The basing-point formula and cement prices. 
218 pp. 30 c. 

Utility corporations. I^cttcr from the Chairman of the Federal Trade 
Commission transmitting in response to Senate Resolution No. 83, 
70th Congress, a monthly report on the Klectrio Power and Cas Utilities 
Inquiry. No. 41. Tide Water Power Co., Florida Power Corporation, 
Nebraska Co. xiv + 836 pp. 

Jjabor Statistics^ Bureau of- ~ 

Bulletins : .567. Wages and hours of labor in the iron and steel industry. 
166 pp. 15 c. 

572. Wholesale prices 1931. 114 pp. 10 c. 

573. Wages ami hours of labor in metalliferous mines 1924 and 

1931. 64 pp. 10 r. 

574. Technological changes and employment in the United States 

postal service. 69 pp. 10 c. 

575. Wages and hours of labor in air transportation, 1931. 41 pp. 

5 c. 

Woinen\H Bureau — 

Bulletins : 100. The effects on women of changing conditions in the cigar 
and cigarette industries. 184 pp. 

101. The employment of women in vitreous enameling. 64 pp. 

10 c. [Washington, 1932-33. 9" X 6^.] 


(d) Internationah 

League of Nations — 

Fconomic and Financial Section — 

Agreement signed at Ceneva on Jan. 28, 1933, establishing an advisory 
technical collaboration in lloumania. 13" X 8"^; 15 pp. 

Monetary and Economic Conference. Draft annotated agenda submitted 
by the preparatory commission of experts. lOj" x 8"; 37 pp. 

Recommendations of the Economic (bmmittee relating to tarilf policy and 
the most -favoured-nation clause. 13" x 8"; 23 pp. 

[Ceneva, 1933.] 


II.— AUTHORS AND MISCELLANEOUS. 

Akerrnan [Johan). Det ekonomiska laget 1928-1932. Stockholm : Sveriges 
Industrifdrbund, 1932. 9^" X 6^"; viii -f 1159 pp. (From the author.) 

Economic forecast and reality 1928-1932. Stockholm : Nordiska Bok- 

handeln, 1933. 10" X 7"; 46 pp. [Id.) 

Auckland University College. Bulletin No. 21. Economic series No. 7. The 
New Zealand budgetary problem. By L. W. Holt. Auckland : University 
College, 1932. SJ" X 5J"; 39 pp. Is. 6rf. 

Bhattacharyya [N. C.) and Natesan [L. A.), editors. Some Bengal villages ; an 
economic survey. Calcutta : the University, 1933. 9i" X 6 J" ; xii -f 225 

pp. 

C5onfederazione Generate Fascista dell’ Industria Italiana. Annuario 1931-32. 

Rome, 1932. 10" X 7"; 1257 pp. L. 50. 

Dobrovits [Alexandre). Soci6t6 Hongroise de Statistique, 1922-1933. Buda- 
pest : theSooiefy, 1933. 9" X 6"; [29] pp. 

Durbin [E. F. M.). Purchasing pow'er and trade depression : a critique of * 
under-consumption theories, London; Jonathan Cape, 1933. 74" x 5""; 
198 pp. 6^. 
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Additions to the Library. 

II. — ^Authors and Miscellaneous — Contd, 

Edge (P. G.), Statistics and medical research. Shanghai : Reprint from 
Chinese Medical Journal, 1932. Pp. 1071-1080. X 6^. 

Eisler (Robert). Stable money, the remedy for the economic crisis : a programme 
of financial reconstruction for the International Conference, 1933. I^ndon ; 
Search Publishing Co., 1932. 81^ X SJ'"; xxiii + 313 pp. 16«. 

Fay (C. R.). The Corn Laws and social England. Cambridge : University 
Press, 1932. S]" X 223 pp. 10s. M. 

Fisher (Irving). Booms and depressions, some first principles. London : 
Allen and Unwin, 1933. lY X S''; xviii 4- 258 pp. 8s. 6d. 

Frisch (Ragnar), Pitfalls in the statistical construction of demand and supply 
curves. I^eipzig : Hans Buske, 1933. OJ" X 6"; 39 pp. Pm. 3.60. 

Gledhill (Arthur H.). Some problems of to-day. Leeds : Institution of Mechani- 
cal Engineers (Yorks. Branch), 1933. HY X HY J 26 pp. (From the author.) 

Goldschmidt (R. H^.). Bankkredit iind Kreditbankcn in den Vereinigten 
Staaten 1920-1932. Berlin: Junker und Dunnhaupt, 1933. OJ" X OJ""; 
viii \ 141 pp. 

Greene (Emrt^ B.) and Harrington (Virginia I).). American population before 
the Federal census of 1790. New York : Columbia University Press (Lon- 
don : Oxford University Press), 1932. 9"' X G"'; xxii + 228 pp. 23s. M. 

Hawtrey (R. G.). The gold standard in theory and practice. 3rded. I^ndon : 
Ixingmans, 1933. 7^" X 5"; 248 pp. lys. 

Hayek (F. A.). Monetary theory and the trade cycle. London: Jonathan 
Cape, 1933. 1Y X 4]"; 244 pp. 

Hoffman (Frederick L.). Various publications, as follows : — 

1. Causes of death in primitive races. 2. vSafe flying. 3. Better health 
more Indians. 4. The diabetes record for 19.30. 5. Mexican air service 
offers traile opportunities to the South. 6. Present day trends of the Negro 
population. 7. Deaths associated with ansesthesia. 8. Malaria in Missis- 
sippi and adjacent States. 9. The Ross Award Fund. 10. Address de- 
livered at Presentation . . . to Professor R. Matas. 11. Finland show work- 
ings of prohibition. 12. An air journey to Great Slave Lake. 13. Right 
weights for health. 14. Hawaii. 15. The fatal accident problem in the 
United States. 16. Seventeenth to twentieth Quarterly Reports of San 
Francisco Cancer Survey. 17. Suicides, a New York problem. 18. Tropical 
mortality statistics. 19. Investigating capital punishment. 20. The homi- 
cide problem of 1931. 21. Hope and faith, qualities Which make life livable. 

22. Public interest in voting. 23. The cancer record for 1931. 24. Gormans 
show preference for low-alcoholic beers. 25. The suicide record for 1931. 
26. Mortality experience of International Typographical Union. 27. Final 
results of the San Francisco cancer survey. 28. Appendicitis record for 
1931. 29. The tuberculosis record for 1931. 30. The diabetes record for 
1931. (From the author.) 

Hwang-Tsong. Methode und Ergebnisse der neuesten Bo volkerungsstatist ik 
Chinas. Leipzig : B. G. Teubner, 1933. OJ"' X GJ"'; 77 pp. Rm. 5. 

Illinois University, Bureau of Business Research. Bulletin No. 45. Costs of 
township and county government in Illinois. Urbana : the University, 1933. 
31 pp. 9" X 6". 

Institut International de Statist ique. Statistique internationalo des grandes 
villcs 1931. La Haye : Van Stockum et Fils, 1931. lOJ" X lY * xxxiii -f 
708 pp. 20 fl. (From the Institute.) 

Irish Agricultural Organisation Society, Ltd. Report ... for the year ending 
31 March, 1932. Dublin ; J. T. Drought, 1933. OY X 6"; 55 pp. 2s. 

Keynes (John Maynard). Essays in biography. London : Macmillan, 1933. 
lY X 5^ 318 pp. Is. 6d. 

The means to prosperity. London : Macmillan , 1 933. 8}" X 6^ ; 37 pp. 1# . 

Die kommende Angestelften-Generation. Eine sozialstatistisohe Unter- 
suchung des Gewerkschaftsbundes der Angestellten fiber Herkunft, Arbeits- 
verhaltnisse und Berufsausbildung der Lehrlinge in Angestelltenberufen. 
Berlin: Sieben-Stfibe-Verlag, 1933. lOJ"' X 71"'; 143pp. 

London School of Hygiene and Tropical Medicine. Hand-list of periodicals in 
the Library. 2nd ed. 1933. London: the School, 1933. X 7^"^; 
44 pp. \s. 3d, 
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II. — ^Authors and Miscellaneous — Canid, 

Mallet (Sir Bernard) and George (C. Oswald). British budgets. Third series. 
1921-22 to 1932-33. London: Macmillan, 1933. SJ"' X bj"'; xxviii -f- 575 
pp. 30«. 

Marshall Library of Economics. Catalogue, 1927. 134 pp. Is. Supple- 

mentary catalogue to 31 October, 1930. 32 pp. 

[Cambridge : University Press. HJ"' X (From the Librarian.)] 

Second supplementary catalogue to 1 January, 1933. O"' x 38 fols. 

(typewritten). (From the Librarian.) 

Mortara (Giorgio). Problemi economici dell’ ora presento. Diseorso inauguralo 
per Panno accodemico 1932-33 pronuneiato il giorno 20 novembre nell’ aula 
magna della R. University di Milano. Milan, 1933. 9J^ X 78 pp. 
National Horse Association of Creat Britain. The horse owner’s reference 
book, 1933. London: Ihe Associaiion, 1933. X bj'"; 83 pp. ]«. 

Neal (Lawrence K.). Retailing and the public. London : Allen and Unwin, 
1933. Tf X 5^ xvi I 191pp. 7.s. (kf. 

Pavlovsky (George). The course of the agricultural depression in 1931-32. 
Rome : Reprint from the Monthly Bulletin of Agricultural Economics^ ilan. 
1933. O]'' X 6J"; 44 pp. 

Pethirk-Laifyrence (F. W.). The money muddle and the way out. London; 

Allen and Unwin, 1933. X 4'i^; 79 pp. 2f. 6//. 

Pietra (Gaetano). A proposito di alcuni appunl i sul costo monctario dell’uomo. 
Castello ; Reprint from Giornale degli Economisiiy March, 1933. OJ'' X 6]''; 

11 pp. 

Jiisser (B.) and Traynard (C. E.). Lcs principcs de la statistupie mathematique 
(Traite du calcul des probabilites et do ses applications, par K. Borel . Tome t. 
Fasc. IV.). Paris: Cauthier-Villars, 1933. lO'' X bj"'; 338 pp. 8/r. 
Royal Society of Arts. Fothergill Lectures. Fire fighting. By A. N. G, 
Firebrace. Safety of life from fire. By Guy Synionds. Design and con- 
struction of buildings in relation to fire risks. By Maurice E. Webb. De- 
livered ... in Novcmbcr-December, 1932. London : the Society, 1933. 
9r X 44 pp. 25. 6d. 

Rubber (Growers’ Association Inc. Rubber latex. 2nd ed. London : the 
Association, 1933. X 6J"'; 156 pp. 

Salter (Sir Arthur). Recovery : the second effort. New ed. London : C. 

Bell, 1933. 8}:'^ X xxxv + 306 pp. bs. 

Stewart- J ones (IF. A,). Some aspects on the measurement of the wastage of 
fixed capital. ('' Accountant ” Lecture series No. 14.) 10 pp. 

The elements of economics. (“Accountant” Lecture series No. 15.) 

13 pp. 

[London : Geo and Co., 1933. SJ"" X 5.^"'; each. (From the 

author.)] 

Verein fiir Geographic und Statistik. Frankfurt. Frankfurter Geographische 
Hefto, 1932. Heft 2. Morphologic des Buntsandsteinodenwaldes, von Dr. 
Hans Schneider. Frankfurt : das Verein, 1933. X fij ; 76 pp. 

Weekly wool chart and private business report. Vol. 26. 1932. Nos. 1297- 

1347. Bradford: C. F. Mallctt, 1932. 91" X 5^"; 4+410 pp. (From 
Mr. Mallett.) 

Whale (P. Barrett). International trade. (Home University Library.) Lon- 
don : Thornton Butterworth, 1932. 9Y X 4"'; 255 pp. 2y. 6rf. 

Woodhead (11. G. W.). A visit to Manchukuo. Shanghai : Mercury Press, 

1932. 9^X6"; 112 pp. 

Zolotas (Xenophon). L’etalon-or en theorio et en pratique. Paris; Sirey, 

1933. 9^x5r; 266pp. 25 /r. 
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1933 .] Trade of the United Kirydom, 


Exports : Declared value of U.K, Produce and Manufactures, and of Imported 
Merchandise, exported from the United Kingdom in the years ended December 31, 
1930, 1031, 1932. 


Countries to which conslgiu'd. 

1930. 

1931. 

1932. 

Exports. 

Re- 
export s. 

Exports. 

lie- 

exports. 

Exports. 

Re- 

exports. 


£’ 000 . 

£’< 300 . 

£* 000 . 

£’ 000 . 

£’ 00 t). 

£’ 0 fK). 

Russia 

6,772 

2,519 

7,291 

1,912 

9,274 

1,222 

Finland 

2,414 

430 

1,604 

170 

2,263 

238 

Sweden 

10,068 

868 

7,744 

719 

6,887 

670 

Norway 

12,931 

342 

7,5.59 

301 

5,804 

340 

Denmark,* with Faroe Islands 

10,248 

3,564 

742 

8,657 

557 

9,860 

601 

Poland, including Dantzig . . . 

616 

2,004 

574 

1,997 

1 672 

Germany 

26,809 

17,308 

18,412 

13, .590 

14,.581 

10,832 

Netherlands * 

18,860 

4,149 

13,701 

2,998 

12,108 

2,379 

Java 

4,510 

91 

2,507 

84 

2,458 

47 

Belgium * 

15,035 

6,544 

10,025 

4,547 

8,745 

4,119 

8,327 

France * 

29,690 

14,508 

22,552 

9,468 

18,460 

Switzerland 

5,187 

1,096 

4,1.38 

853 

3,710 

738 

Portugal 

3,363 

428 

2,455 

204 

2,584 

184 

Spain * 

9,334 

527 

5,294 

222 

5,226 

364 

Italy,* including Fiume 

13,835 

9.57 

9,917 

727 

8,637 

790 

Czechoslovakia 

i 1,731 

116 

1,.337 

127 

960 

117 

Greece 

! 3,732 

195 

3,179 

136 

2,177 

1.32 

Roumania 

1,947 

39 

1,333 

29 

1,757 

32 

Turkey, European and Asiatic, 
incl. Smyrna and Armenia... 

1,868 

73 

1,715 

66 

1,484 

61 

Egypt 

9,808 

192 

6,650 

1,58 

6,513 

7,778 

132 

China f 

8,574 

86 

7,859 

115 

88 

Japan J 

8,229 

168 

6,187 

145 

6,733 

109 

United States 

28,705 

11,229 

18,246 

7,967 

15,098 

5,737 

Cuba 

1,283 

2,433 

32 

656 

i 

695 

23 

Mexico 

30 

943 

35 

1,089 

19 

Peru 

1,443 

56 

664 

41 

728 

37 

Chile 

5,963 

321 

1,932 

216 

662 

107 

Brazil 

7,970 

172 

4,06.3 

106 

4,675 

152 

Uruguay 

3,578 

56 

1,985 

33 

1,.501 

26 

Argentine Republic 

25,2.34 

442 

14,785 

270 

10,663 

203 

Other countries 

37,292 

2,024 

24,555 

1,416 

25,600 

974 

Total — Foreign Counirifs ... 

322,410 

66,356 

219,949 

47,804 

199,606 

39,352 

British Possessions. 







Irish Free State 

34,497 

10,730 

9,798 

1,181 

30,511 

6,321 

8,538 

643 

25,774 

6,081 

British West Africa 

7,918 

18,176 

636 

Union of South Africa 

26,661 

1,242 

21,931 

1,075 

622 

British East Africa 

4,526 

111 

3,001 

84 

2,269 

67 

British India with Burma 

52,944 

1,283 

32,289 

801 

34,091 

589 

Straits Settlements and 
Federated Malay States 

10,401 

304 

6,282 

199 

6,657 

135 

Ceylon and Dependencies 

3,998 

162 

2,703 

117 

2,486 

70 

Australia 

31,678 

1,391 

14,528 

625 

20,026 

592 

New Zealand 

17,867 

762 

11,196 

535 

10,360 

289 

Canada 

29,138 

2,108 

20,551 

1,600 

16,409 

976 

Brit. W. Indies, with Bahamas 

4,749 

297 

3,876 

299 

4,622 

224 

Other Possessions 

21,156 

1,840 

17,484 

1,547 

17,786 

1,391 

Total — British Possefsions 

248,345 

20,479 

170,673 

16,063 

165,532 

11,562 

Total — Forei^ Countries 
and British Possessions . . . 







570,755 

86,835 

390,622 

63,867 

365,138 

50,914 


* lixoluding coIobIbs. 

t Bxdudlng Hong Hong, Mac&o, and leased territories; including Weiliaiwei os from Ist October, 1930. 
i InoludW Formosa and leased territories; excluding Korea. 



Trade of the United Kingdom. 


[Part II, 


Imports.* 


-Declared value of merchandise imported into the United Kingdom 
in the years ended December 31, 1930, 1931, 1932. 


Countries from which consisufil. 


Russia 

Finland 

Sweden 

Norway 

Denmark,*" including Faroe Islands 

Poland, including Dantzig 

Germany 

Netherlands * 

Java 

Belgium * 

France * 

Switzerland 

Portugal * 

Spain • 

Italy * 

Czechoslovakia 

Greece (excluding Crete) 

Roumania 


Turkey, European and Asiatic, including 
Smyrna and Armenia 


Smyrna and Armenia 

Kgypt 

China f 

tiapan X 

United States 

Cuba 

Mexico 

Peru 

Chile 

Brazil 

Uruguay 

Argentine Republic 

Other countries 


2'otal — Foreign Countries 


British Possessio.ns.§ 

Irish Free State ' 42,955 

British West Africa 8,159 

Union of South Africa 20,350 

British East Africa 4,453 

British India, with Burma 51,044 

Straits Settlements and Federated Malay 

States 11,393 

Ceylon and Dependencies i 13,483 

Australia 46,449 

New Zealand 44,899 

Canada 38,146 

British W. Indies, with Bahamas 5,134 

Other Possessions 17,564 

ToUd — British Possessions 304,029 

Total — Foreign Countries and British 


* Excluding colonies. 


1930. 

1931. 

1932. 

£’00C. 


£’000. 

34,235 

32,286 

19,697 

12,634 

11,630 

11,737 

22,581 

17,342 

13,425 

11,967 

8,630 

8,253 

54,118 

46,695 

40,556 

7,949 

8,612 

6,185 

65,490 

64,162 

30,410 

39,524 

35,199 

22,001 

6,587 

4,556 

4,745 

38,016 

33,190 

15,990 

49,267 

40,921 

19,023 

12,640 

11,362 

5,158 

3,655 

3,309 

2,589 

16,638 

14,249 

12,755 

15,005 

15,148 

10,825 

6,403 

6,620 

3,037 

2,050 

2,026 

2,330 

4,726 

3,412 

3,465 

1,870 

1,475 

1,620 

13,909 

10,841 

10,406 

9,889 

7,773 

6,202 

7,820 

6,952 

6,693 

153,497 

104,009 

83,672 

6,874 

4,292 

5,336 

2,886 

2,397 

2,430 

4,494 

1 3,510 

4,389 

7,272 

I 4,483 

3,859 

8,111 

5,704 

4,120 

7,387 

5,230 

3,042 

56,666 

52,744 

50,870 

55,786 

45,085 

39,298 

739,946 

613,836 

454, 

42,955 

36,547 

26,531 

8,159 

4,891 

5,585 

20,350 

13,133 

15,720 

4,453 

3,669 

3,687 

51,044 

36,711 

32,316 

11,393 

6,453 

4,806 

13,483 

11,996 

10,353 

46,449 

45,679 

46,192 

44,899 

37,775 

37,485 

38,146 

32,840 

43,146 

5,134 

4,389 

5,437 

17,564 

13,333 

17,759 

304,029 

247,416 

249,015 

1 , 043,975 

861,252 

* 

703,133 


+ Excluding Hong Kong, Mac&o and leased territories. 
I Including Formosa and leased territories. 

§ Including Protectorates and Mandated Territories. 
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REGISTRATION OF THE UNITED KINGDOM. 

No. L-ENGLAND AND WALES. 

A. — Serial Table of Births, Deaths and Marriages, returned in the 
Years 1926-1932, and in the Quarters of those Years, 

Calendar Years, 1926-1932 : — Numbers. 


Yraih 

1026. 

1927. 

1028. 

1920. 

1030. 

1931. 

1032.* 

Births 

694,563 

654,172 

660,267 

643,673 

648,811 

632,081 

613,972 

Stillbirths . . , 

— 

— 

27,580 

26,847 

27, .577 

26,933 

26,437 

Deaths 

4.53,804 

484,609 

460,389 

532,492 

455,427 

491,630 

484,083 

Marriages 

279,860 

308,370 

303,228 

313,316 

315,109 

311,847 

306,132 


(I.) Live Births : — Numbers in Quarters of each Calendar Year, 1926-1932. 


Quarters. 

1026. 

1027. 

1928. 

1029. 

1030. 

1931. 

1932.* 

Jan.-Mar. ... 

173,997 

166,974 

167,926 

160,047 

158,545 

159,663 

152,116 

Apr.-June ... 

181, .332 

170,778 

170,997 

169,451 

170,042 

163,760 

165,403 

July-Sept. ... 

174,837 

163,8.54 

165,675 

163,777 

16.5,.596 

161,133 

156,186 

Oct .-Dec 

164,397 

162,.566 

155,669 

150,398 

154,628 

147,525 

140,267 


(TT.) Stillbirths '.-^Numbers. 


Quarti rs. 

1926. 

1927. 

1928. 

1929. 

1930. 

1931. 

1932.* 

Jan.-Mar. ... 





7,077 

6,878 

7,069 

7,091 

6,868 

Apr.-June . . . 

— 

— 

7,126 

6,9.37 

7,098 

6,940 

7,137 

Jiily-Sept. ... 

— 

6,198 

6,617 

6,569 

6,8.50 

6,568 

6,283 

Oct.-Dec 

— 

6,388 

6,760 

6,463 

6,.560 

6,334 

6,149 


(III.) Deaths (excluding stillbirths) : — Numbers. 


Quarters. 

1926. 

1927. 

1028. 

1929. 

1930. 

1931. 

1932.* 

Jan.-Mar. ... 

130,611 

168,760 

136,299 

204,309 

131,967 

162,208 

153,426 

Apr.-June ... 

113,809 

107,595 

114,742 

118,728 

111,3.36 

114,694 

116,248 

July-Sept. ... 

90,705 

92,238 

93,715 

96,749 

96,389 

96,735 

97,951 

Oct.-Dec 

118,679 

116,016 

115,633 

112,706 

115,735 

117,993 

116,458 


(IV.) Marriages : — Numbers. 


Quarters. 

1926. 

1927. 

1928. 

1929. 

1930. 

193L 

1932.* 

Jan.-Mar. ... 
Apr.-June ... 
July-Sept. ... 
Oct.-Dec. 

46,228 

78,393 

83,830 

71,409 

47,940 

84,963 

91,888 

83,579 

45,250 

84,788 

94,478 

78,712 

54,426 

75,488 

100,669 

82,733 

48,825 

88,138 

98,392 

79,754 




* Provisional. 
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Annual Rates of Births, Deaths and Persons Married, per i,ooo Persons 
Living in the Years 1925~’1982, and in the Quarters of those Years. 


Calendar Years, 1925-1932 : — Oeneral Ratios. 


Years 

1926. 

1926. 

1927. 

1928. 

1929. 

1930. 

1931. 

1982.* 

Estd. Popln.'i 









in thousands \ 
in middle of | 

38,800, 

30,067, 

39»29o, 

39.482. 

39,607, 

30,806, 

39,988, 

40,201,* 

each Year 1 









Live Births ... 

18-3 

17-8 

16-6 

16-7 

16-3 

16-3 

1.6-8 

15-3 

Stillbirths . . . 

— 

— 

— 

0-70 

0-68 

0-69 

0-67 

0-66 

Deaths 

12-2 

]]*6 

12*3 

11-7 

13-4 

11-4 

12*3 

12-0 

Persons Mar- \ 
ried / 

15-2 

14-3 

__i 

15-7 

15-4 

15-8 

15-8 

15-6 

16-2 

(I.) Births 

—Ratio per 1,000 

in Quarters of 

each Calendar Year, 1925-1932. 

Quartprs. 

1925. 

1926. 

1927. 

1928. 

1929. 

1930. 

1631. 

1932.* 

Jan.-Mar. . . . 

18-3 

181 

17-2 

171 

16-4 

16-2 

16-2 

15-2 

Apr.-June ... 

19-3 

18-6 

17-4 

17*4 

17-2 

171 

16-4 

16-5 

July-Sept. . . . 

18-6 

17-8 

16*5 

16-7 

16-4 

16‘5 

16-0 

16-6 

Oct.-Dcc 

170 

16-7 

15-4 

15-7 

161 

15-4 

14-6 

13-9 


(II.) Stillbirths : — Ratio per i,ooo. 


Quarter.*?. 

1926. 

1926. 

1927. 

1928. 

1929. 

1980. 

1981. 

1982.* 

Jan.-Mar. . . . 







0-72 

0-70 

0-72 

0-72 

0-69 

Apr.-June ... 

— 

— 

— 

0-73 

0-70 

0-72 

0-70 

0-71 

July-Sopt. . . . 

— 

— 

0-63 

0-67 

0-66 

0-68 

0-66 

0-62 

Oct.-Dec 

— 

— 

0-65 

0-68 

1 

0-66 

0-65 

0-63 

0*61 


(III.) Deaths {excluding stillbirths) : — Ratio per i,ooo. 


Quarter.*?. 

1925. 

1926. 

1927. 

1928. 

1929. 

1980. 

1931. 

1932.* 

Jan.-Mar. . . . 

14-4 

13-6 

17-4 

13-9 

20-9 

13-4 

16-5 

15-3 

Apr.-June ... 

11-7 

11-7 

11-7 

11-0 

12-0 

11-2 

11-6 

11-6 

July-Sept. ... 

9-7 

9-2 

9-3 

9-4 

9-7 

9-6 

9-6 

9*7 

Oct.-Dec 

12-9 

12-1 

11-7 

11-7 

11-3 

11-5 

11-7 

11-5 


(IV.) Persons Married ; — Ratio per i,ooo. 


Quarters. 

1926. 

1926. 

1927. 

1928. 

1929. 

1080. 

1931. 

1982.* 

Jan.-Mar. ... 

9-6 

9-6 

9-9 


IM 

9-9 

9-4 

12-4 

Apr.-June ... 

16-9 

16-1 

17-3 

17-3 

16*3 

17-8 

17*1 

13-7 

July-Sept. ... 

18-4 


18-6 


miSEM 


19-7 

18-7 

Oct.-Dec 

16-7 


16-9 


16-6 



16*9 

1 


Provisional figures. 
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B,— Special Tovm Table .-—Population; Birth-Rate and Death-Rate {Civilians) in each 
Quarter of 1932, in certain of the 118 Great Toums. 


Annual Rate to i,ooo Living during tho thirteen wooks ending 


Cities and boroughs. 

EBtiinftttd 

resident 

population 

inid-1931. 

April 2, 1932. 
(Ist quarter.) 

July 2, 1932. 
(2nd (luarter.) 

Oct. 1, 1932. 
(3rd quarter.) 

Dec. 31, 1932. 
(4th quarter.) 



l.ive 

Births 

Deatbst 

Live 

Births 

llcathst 

Live 

Births 

Deathst 

Live 

Births 

Deathst 

*118 Great towns ... 

20,.^40,0I0* 

15-6 

15-3 

16-7 

11-3 

1.5-5 

9-3 

13-9 

11-5 

Including — 

London (Met. Bs.) 

4,374,300* 

14*3 

160 

15*3 

11*4 

14-2 

9-3 

12-8 

11-4 

West Ham 

296,700 

17-0 

14-8 

17-4 

100 

16-5 

8-8 

15-9 

10-6 

Croydon C.B. ... 

233,800 

14-1 

151 

150 

9-3 

14*4 

8-4 

12-7 

9-9 

Brighton C.B. ... 

145,000* 

13-3 

19-0 

13*9 

11-6 

13-1 

10-9 

11-7 

12-9 

Portsmouth C.B. % 

257,500* 

16-5 

17-4 

17-6 

IM 

16-6 

10-1 

15-0 

13-6 

Bristol C.B 

399,900* 

15-0 

15-2 

15-9 

11*4 

15-5 

9-0 

14*1 

10-5 

Cardiff C.B 

223,800* 

14-1 

14-5 

17-4 

11-7 

16-1 

10-1 

14-6 

12-2 

Swansea C.B. ... 

165,500 

160 

14-6 

17*6 

10*8 

16-6 

9-1 

14-8 

11-0 

Wolverh’ton C.B. 

134,400 

16-8 

13-5 

17-5 

9-8 

15-7 

9-2 

14-8 

12-5 

Birmingham C.B. 

1,012,700 

16-1 

14-5 

17-7 

9-9 

17-0 

8-5 

14-2 

11-6 

Norwich C.B. ... 

126,800* 

15-1 

16-4 

15-5 

11*9 

15-6 

9*0 

12-3 

10-5 

Leicester C.B. ... 

241,300 

14-5 

16-5 

17-4 

10-9 

14-4 

9-4 

13-2 

12-1 

Nottingham C.B. 

270,900 

16-6 

14-9 

17-9 

12-3 

16-0 

10-0 

14-8 

11-2 

Derby C.B 

143,600* 

13-9 

14-3 

14-9 

11-3 

14-7 

8-6 

13-5 

10'9 

Birkenhead C.B. 

148,500 

17-3 

13-1 

19-9 

10-4 

17-1 

8-8 

16-1 

10-8 

Liverpool C.B. % 

863,300 

22-2 

15-1 

22-4 

13-1 

20-8 

10-5 

18-7 

13-2 

^Bolton C.B 

179,200 

13-4 

15-3 

14-6 

11-7 

13-7 

10-3 

11-7 

11-3 

Manchester C.B. 

773,900 

160 

16-9 

16-5 

12-3 

14-8 

9-6 

13-8 

11-8 

Salford C.B 

225,900 

15-4 

16-6 

16-2 

11-8 

15-9 

9-5 

13-4 

12-3 

Oldham C.B 

141,900 

13-3 

17-5 

13-2 

13-2 

12-7 

IM 

11-3 

120 

Burnley C.B 

99,180 

12-4 

14-7 

12-0 

11-8 

11-4 

10-4 

11-1 

12-2 

Blackburn (’.B. ... 

123,900 

12-3 

14-5 

14-3 

12-1 

12-7 

10-7 

10-6 

11-3 

Preston C.13 

120,100 

15-8 

16-5 

15-7 

121 

14-6 

10-4 

12-7 

11-7 

Huddersfield C.B. 

114,300 

11-6 

16-5 

12-6 

11-8 

12-0 

9-5 

10-7 

11-9 

Halifax C.B 

98,75 o* 

130 

17-8 

12-8 

14-3 

10-4 

11-7 

11-8 

13‘3 

Bradford C.B. ... 

300,900 

13-8 

16-3 

13-7 

14-0 

13-3 

10-6 

12-4 

12-9 

Leeds C.B 

486,400 

14-1 

15-6 

16*9 

12'8 

14-3 

10-1 

13-1 

13-4 

Sheffield C.B. ... 

517,300 

14-6 

14-2 

15-2 

10-1 

14-1 

8-7 

13-2 

11-3 

Kingston - upon - 
Hull C.B 

315,200 

19-1 

14-6 

20-3 

11-4 

18-7 

9-5 

17-4 

11-7 

Sunderland C.B. 

187,600 

23-1 

16-0 

22*6 

13-4 

20-0 

10-3 

19-4 

13-8 

Gateshead C.B. ... 

123,700 

21-3 

15-4 

19-6 

12-0 

17-3 

12-0 

17-4 

12-4 

Newcastle-on- 
Tyne C.B 

284,400* 

17-4 

13-9 

18-9 

11-8 

16-8 

9-5 

15-6 

13-6 


♦ Excluding non-civilian deaths. % Boundary changed Apr. 1, 1932. 

t Excluding stillbirths. 

Note . — ^The 118 nea^ towns are those with populations exceeding 50,000 persons at the 
Census of 1931 ; before the second quarter of 1927 the figures refeired to 105 towns only, 
from 1927 to 1931 to 107 towns, and in the first quarter of 1932 to 117 towns. 
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No* n.~300TLAND. 


BIRTHS, DEATHS and MARRIAGES in the Year ended 
December 31 , 1932 . 


J.— Serial Table: — Number of Births, Deaths ard Marriages in Scotland, and 

Proportion to the Population estimated to the Middle of each Year, during each Quarter 
of the Years 1928-1932 inclusive. 



1928. 

1929. 

1930. 

1931. 

1932. 

Number. 

I’er 

1,000. 

Number. 

Per 

1,000. 

Number. 

Per 

1,000. 

Number. 

P('i 

1,000. 

Number. 

Per 

1,000. 

1 St Quarter— 











Births 

24,262 

20*1 

23,449 

19*6 

23,686 

19*8 

23,558 

19*7 

23,068 

19*0 

Deaths ... 

19,387 

l6*I 

26,386 

22*1 

19,055 

15-9 

20,189 

i6*9 

19,634 

16*2 

Marriages 

7,383 

6*1 

6,727 

5-6 

7,297 

6*1 

7,075 

S’Q 

7,691 

6*3 

2r>d Quarter — 











Births 

25,723 

21*3 

24,380 

20*2 

24,822 

20*5 

24,130 

20*0 

24,250 

20*0 

Deaths ... 

16,567 

137 

15,895 

13*1 

16,889 

13-2 

15,916 

13*2 

16,410 

13*5 

Marriages 

7,905 

6-6 

8,117 

6*7 

8,285 

6*9 

8,157 

6*8 

7,881 

6*< 

3 rd Quarter — 











Births 

23,444 

ig-2 

23,053 

18*9 

22,954 

18*8 

22,659 

18*6 

22,030 

18*0 

Deaths ... 

13,458 

ii-i 

13*283 

10*9 

13,356 

10*9 

13,244 

10*9 

13,191 

10*8 

Marriages 

9,236 

7-6 

9,686 

7.9 

9,528 

7*8 

9,353 

77 

9,343 

7*6 

4th Quarter — 











Births 

23,403 

iq-2 

21,998 

18*0 

23,087 

18*9 

21,873 

17*9 

21,653 

I 7 -. 

Deaths ... 

15,859 

13-0 

15*353 

12*6 

15*985 

13*1 

14,880 

12*2 

16,812 

137 

Marriages 

8,424 

6-9 

8,437 

6*9 

8,205 

6*7 

8,084 

6*6 

8,262 

6*7 

Year— 











Population 

4 , 848,000 

4 , 832,000 

4 , 828,000 

4 , 842,554 

4 , 880,000 

Births 

96,822 

19-9 

92,880 

19*2 

94,549 

19*5 

92,220 

19*0 

91,001 

18*6 

Deaths . . . 

65,271 

13*4 

70,917 

14*6 

64,286 

13-3 

64,229 

13*3 

66,047 

13*5 

Marriages 

32,948 

6-8 

32,967 

6*8 

33,315 

6*9 

32,669 

6*7 

33,177 

6*8 
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IT. — Number of Births, Deaths, and Marriages in the 263 Large Burghs and 
Other Districts of SCOTLAND and their proportion to the population during 
each quarter of 1932. 



Births. 

Deaths. 

Marriages. 


Number. 

Annual 
rate per 
1,000 
persons 

N umber 

Annual 
rate per 
1,000 
persons 

Number. 

Annual 
rate per 
1,000 
perfaons. 

Ist quarter — 







Large Burghs 

13,114 

19*8 

11,039 

16*6 

4,814 

7*3 


6,924 

21-6 

4,746 

17*3 

2,175 

7-9 

1,728 

15-6 

1,862 

16*8 

812 

7-3 

'"6 (Dundee ... 

861 

19-5 

640 

14-5 

278 

6-3 

Other Districts 

9,964 

18*1 

8,695 

15-6 

2,877 

5-2 

2nd quarter — 







Large Burghs 

13,801 

20-8 

9,079 

13*7 

4,907 

7*4 

^ ( Dundee 

6,140 

22-3 

3,808 

13-8 

2,138 

7*8 

1,795 

16-2 

1,448 

13*1 

923 

8*3 

922 

20*9 

661 

150 

315 

7*1 

Other Districts 

10,449 

190 

7,331 

13-3 

2,974 

6*4 

3fd quarter — 







Large Burghs 

12,228 

18-2 

7,280 

10-9 

6,373 

9*5 

^ ( Dundee 

5,412 

19-6 

2,999 

10-8 

2,738 

9*8 

1,713 

15-3 

1,231 

11-0 

1,302 

11*6 

755 

16-9 

635 

120 

414 

9*3 

Other Districts 

9,802 

17*6 

6,911 

10-6 

2,970 

5*3 

Uh quarter — 







Large Burghs 

12,091 

18-0 

9,686 

14*4 

6,074 

7*6 

‘"a-'JliSV::: 

6,257 

18*9 

4,618 

16-2 

2,162 

7*7 

1,724 

15-4 

1,491 

13-3 

895 

8*0 

^ 1 Dundee 

737 

16-5 

609 

13-7 

282 

6*3 

Other Districts 

9,662 

17*2 

7,126 

12-8 

3,188 

6*7 
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No. nL— NORTHERN IRELAND. 


Northebn Ireland. — Number of Births, Deaths and Marriages for each 
Quarter of 1932 and their Proportion to the Population. 



Births. 

Deaths. 

Marriages. 

Number. 

Annual 

rate 

per 1,000 
of 

population. 

Number. 

AJinual 

rate 

per 1,000 
of 

population. 

Number. 

Annual 

rate 

per 1,000 
of 

nopulation. 

Ist quarter 

6,466 

20-6 

6,367 

171 

1.904 

61 

2 nd 

6,686 

21 0 

4,629 

14-7 

1.666 

50 

3rd „ 

6,467 

‘ 20*6 

3,718 

11-8 

1,630 

4-9 

4th 

6,685 

181 

4,103 

131 

2,114 

6*7 

Total for year 1932 

25,184 

20*0 

Di 


7,113 

6-7 


Population of Northern Ireland, estimated provisionally to mid- 1932 
(inclusive of military) ; — 1 , 256 , 000 . 



Births. 

Deaths. 

Marriages. 

Number. 

Annual 

rate 

I)er 1,000 
persons. 

Number. 

..... . .1 

Annual 

rate 

per 1,000 
persons. 

Number. 

Annual 

rate 

per 1,000 
persons. 

l.^< quarter — 







Total rural districts 

2,747 

17-8 

2,616 

16-9 



Total CO. boroughs 







and urban dists. 

3,709 

23*2 

2,761 

17-2 



Belfast C.B. 

2,336 

22'6 

♦1,845 

17-8 



Londonderry C.B. 

307 

27-3 

191 

17*0 



2nd quarter — 







Total rural districts 

2,8«4 

18-7 

2,464 

15'9 



Total CO. boroughs 







and urban dists. 

3,702 

23-2 

2,175 

13’6 

a 


Belfast C.B. 

2,360 

22-8 

*1,413 

13-7 

eS 


Londonderry C.B. 

312 

27-7 

153 

13*6 

> 

a 


3rd quarter — 





S 

c 


Total rural districts 

2,977 

19-3 

1,907 

12-4 

:3 


Total CO. boroughs 





ce 


and urban dists. 

3,480 

21*8 

1,811 

11*3 

"w 


Belfast C.B. 

2,200 

21-3 

*1,159 

11*2 

W 


Londonderry C.B, 

327 

290 

133 

11-8 



^th quarter — 







Total rural districts 

2,551 

16-5 

2,027 

13* 1 



Total 00 . boroughs 







and urban dists. 

3,134 

19 6 

2,076 

130 



Belfast C.B. 

1,9S7 

19-2 

*1,366 

13-2 



Londonderry C.B. 

231 

20-5 

172 

15-3 




* Inoluding deaths of persons admitted from Belfast into institutions outside 
the 00 . borough, numbering 59, 83, 49 and 65 in the respeotive quarters. 
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No. IV.-miSH FREE STATE. 


Number of Births, Deaths and Marriages in the Irish Free State for each 
quarter of the year 1932, and their proportion to the population. 


1932 . 

Births. 

Deaths. 

Marriages. 

Number. 

Annual 

rate 

per 1,000 
of 

population. 

Number. 

Annual 

rate 

per 1,000 
of 

population^ 

Number. 

Annual 

rate 

per 1,000 
of 

population. 

Ist quarter 

13,696 

18*3 

13,189 

17*7 

3,181 

4-3 

2 nd „ 

14,768 

19*8 

11,242 

16*1 

3,181 

4*3 

3rd ,, 

14,779 

19*9 

8,882 

11*9 

3,478 

4*7 

4th „ 

13,034 

17*5 

9,644 


3,245 

4.4 

Total for year 1932 

56,167 

18-9 

42,957 

14*4 


4.4 


Population of the Free State estimated to mid-1932 : — 2,974,000. 


1932 . 

Births. 

Deaths. 

Marriages. 

Number 

Annual 

rate 

per 1,000 
persons. 

Number. 

Annual 

rate 

per 1,000 
persons. 

Number. 

Annual 

rate 

per 1,000 
persons. 

l^f quarter — 







Total rural districts 

8,687 

16*7 


17*1 



Total urban „ 

4,909 

221 


191 



Dublin City 

2,618 

24-2 

2,036 




Cork Co. Borough 

417 

21*3 

396 




2nd quarter — 





d 


Total rural districts 

9,391 

18-0 

7,852 

151 



Total urban „ 

r),367 

24*2 

3,390 

15*3 



Dublin City 

2,746 

26-4 

1,563 

15*0 

efi 


Cork Co. Borough 

446 

22-7 

323 

16*5 

e 8 


3rd quarter — 




■HI 

P 


Total rural districts 

9,189 

17*6 

6,077 




Total urban „ 

6,596 

25*2 

2,805 


J 


Dublin Citv 

2,877 

27-7 

1,323 


5 


Cork Co. Borough 

424 

21*6 

258 

■1 



4th quarter — 







Total rural districts 

8,376 

161 

6,428 

123 



Total urban „ 

4,668 

201 

3,216 

14*6 



Dublin City 

2,363 

22-7 

1,614 

16-5 



Cork Co. Borough 

396 

20-1 

266 

13*6 




Note , — Dublin City rates based on 1932 population estimate ; the others 
on census population, 1926. 
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No. V.-aBEAT BRITAIN AND IRELAND. 

SuMMABY of Bibths, Dbatbs and Mabbiaobs, in the Year 1932. 

(OompUed from the Quarterly Returns of the respective Registrars-General.) 



[OOO’s omitted.] 


Per 


Per 

Oountries. 

Area 

in 

statute 

acres. 

Popula- 

tion 

middle 

1932, 

estimated 

Births. 

1,000 

of 

popula- 

tion. 

Deaths. 

1,000 

of 

popula- 

tion. 

England and 1 
Wales .../ 

37,340 

No. 

40,201 

Ko. 

613,972 

Ratio. 

16-3 

No. 

484,083 

Ratio. 

12*0 

Scotland 

19,462 

4,880 

91,001 

18-6 

66,047 

13-6 

Northern lie- 
land 

3,488 

. 

1,266 

25,184 

20-0 

17,817 

14*2 

GreatBritain ] 
and North- > 

60,290 

46,337 

730,157 

15-8 


12*3 

em Ireland] 







Irish Free) 
State ...j 

17.254 

2,974 

56,167 

i8’9 

42,957 

14*4 
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British Railways since the War. 

By K. 6. Fenelon, M.A., Pli.D. 

[Read before the Royal Statistical Society, March 21st, 1933, the Prbsidbnt, 
the Rt. Hon. Lord Meston of Agra and Dunottar, K.C.S.L, LL.D., 
in the Chair.] 

The Chairman, in introducing Dr, Fenelon, said that no one 
could level against the Society the charge of not being up-to-date 
with regard to modern problems. At the present moment, among 
the country’s domestic difficulties probably none pressed more 
gravely upon the nation than the present position and future outlook 
of the great railway system. Not only was the railway system the 
backbone of national transport; not only did it represent an enor- 
mous amount of national wealth sunk irretrievably in the system 
itself, but when looked at from the purely human aspect, it was a 
question of the gravest importance to a vast number of people who 
depended for their living upon the operation of the railways. There 
was a deplorable accumulation of unhappiness as the result of the 
disappearance of the yield to small investors that would formerly 
have been regarded as so constant and so assured from this great 
system. 

Whether the railways could be helped by any method of State 
ontrol, by any tightening up of the imperfectly controlled cut-throat 
competition to which they were at present exposed, whether they 
could be helped by scientific development and the results of advanced 
research into the methods of transport and locomotion, or whether 
there were any other remedies available that would tide the industry 
over this temporagf period of depression, were among the problems 
which disturbed most of us to-day. The paper to be read to the 
Society was by fi^very distinguished expert. Dr. Fenelon, and the 
Chairman ventured to think that when the Society had heard his 

VOL. XCVI. PART III. P 
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analysis of the situation, all concerned would be in a better position 
to face those problems. 

Dr. Fenelon then read a summary of the following paper. 

Great Britain possesses a very extensive network of railways 
which amounts to 20,408 route miles. This reduced to single track 
equals 37,199 track miles, or with sidings 52,837 miles. In com- 
parison the total road mileage of Great Britain is 179,286 miles, 
of which about 26,000 miles consist of Class I roads, 15,000 are of 
Class II and some 137,500 are unclassified. Of the unclassified road 
mileage, however, a very large proportion consists of residential 
streets in towns and of country lanes. In 1926-27 some 68,512 
miles of unclassified roads were “ scheduled for Government 
grants as possessing a measurable degree of traffic value, so in all, 
therefore, it may be said that there are approximately 110,000 
miles of road in this country which are used for traffic purposes. 

Inland waterways in Great Britain are comparatively less impor- 
tant and the total mileage is only approximately 4,050 miles. There 
are thus roughly five route miles of railway for every mile of inland 
waterway and five miles of traffic-used highway for every mile 
of railway. 

Nearly two-thirds of the railway route mileage consists of double 
track or of more than two tracks, the figures being 10,941 miles of 
double track, 1,802 of more than two tracks and only 7,665 miles 
of single track. 

Out of the total 20,408 route miles, 20,260 are of standard gauge 
(4 ft. 8 J in.) and the remainder, amounting to less than one per cent., 
is of narrow gauge. About 71 route miles are of i ft. iij in. gauge, 
mainly in Wales, and about 21 miles are of 2 ft. 3 in. gauge. There 
are approximately 46 route miles of railway per 100,000 inhabitants 
in Great Britain and about 20 route miles per 100 square miles. 

There has only been a slight increase in railway route mileage 
since the war. In 1913 the route mileage of British railways was 
20,246 miles and it is now but 162 miles more, namely, 20,408 miles. 
There is now no considerable scope left for further railway con- 
struction in this country apart from duplications of tracks, short 
extensions into new industrial regions or branches into new suburban 
areas. To some extent these developments will probably be offset 
by the abandonment of unremunerative branch lines. Road trans- 
port development has rendered redundant many branch lines in 
areas of light traffic. Between January, 1923 , and July, 1931 , 
indeed, the four grouped railways closed 82 branch lines, totalling 
711 miles, to passenger traffic, though a large proportion of this 
mileage is still worked for goods traffic. 
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Since the war, British railways have had to face an entirely new 
set of conditions which are in marked contrast to those of pre-war 
days. The first phase in the post-war history of our railways was 
that in which they were concerned in recovery from war conditions. 
During the war and for a short time thereafter, the railways were 
used for the free conveyance of troops and materials, including 
munition factory requirements and output. Maintenance and 
repairs had been reduced to the minimum, and indeed much railway 
material, including rolling stock and even permanent way, had been 
sent overseas to the war areas. These arrears had to be made good 
before the railways could hope to recover their pre-war efficiency. 
Eventually the railways obtained compensation amounting in all to 
sixty million pounds for war-time arrears of maintenance and repairs 
and other consequential damages, but it can be said that they made 
no excess profits out of their country’s need. 

In 1919 the railway strike gave a set-back to recovery and pro- 
vided the first impetus to the development of competitive road 
transport. In 1921 the comprehensive Railways Act of that year 
marked the return of the railways to ordinary commercial manage- 
ment and the opportunity was then taken by the Government to 
readjust the relations of the railways to each other, to their employees 
and customers and to the State. The Act provided for the com- 
pulsory amalgamation of numerous independent companies into 
four large groups, and in 1923 the greater part of the railway system 
of the country was reorganized as a result of these combinations. 
In this way 120 railway companies out of a total of some 214 separate 
companies existing in 1921 were amalgamated into one or other of 
the groups. Between them they own nearly 95 per cent, of the 
total route mileage of the comitry, and their capital represents about 
90 per cent, of the total railway investment of the country. Of the 
90 odd companies excluded from the grouping, 44 are jointly owned 
or leased by the groups, seven or eight are suburban passenger 
railways, about 20 are narrow-gauge railways, and of the remainder 
some are tramways or small local lines. 

The route mileage of the four groups amounted in 1931 to 19,347 
miles and was distributed as shown in the following table : 

Table I. 


Route mileage f 1931. 


S.R. 

2,192 miles 69 chains 

G.W.R. 

3,803 miles 65 chains 

L.M.S.R. 

6,962 miles 69 chains 

L.N.E.R. 

6,387 miles 34 chains 
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The next table shows the capital of the four groups together with 
the grand total for all railways. The total capital expended exceeds 
the capital receipts from shareholders, etc., by about £46,500,000, 
made possible by the use of accumulated reserves set aside for 
specific purposes and Savings Banks Deposits, benevolence funds, 
etc., which have been invested in the Eailway instead of in outside 
concerns. It was recently stated before the Railway Wages Board 
that the replacement value based on existing assets is about 46 per 
cent, in excess of the capital expended. 


Table II. 

British Railway Capital, 



Total Capital 
Keceipts. 

Hallway Capital 
expended. 

Total Capital 
expended.* 

L.M.S.R 

L.N.E.R 

G.W.R 

S.R 

Total (four groups) 

Grand Total (all railways) 

£ 

429,776.826 

330,976,478 

167,258,466 

166,027,926 

£ 

384,162,206 

286,379,847 

146,482,083 

139,101,289 

£ 

462,281,721 

347,086,421 

176,630,028 

169,389,717 

£1,084,038,686 

£956,116,426 

£1,134,386,887 

£1.187,479,062 

£1,068,593,633 

£1,234,037,483 


* Includes capital spent on ancillary services and subscriptions to other 
companies. 


In Table III the distribution of the capital among the difierent 
items is shown separately for each of the four groups, and in the 
last column the percentage which these bear to the total capital 
expenditure is indicated. The figures given relate to 1930. 

The most noticeable features of railway capital are — 

(1) The groat amount of capital necessarily involved in the 

provision of a railway system. 

(2) The fixed nature of the investment, which once expended is 

largely tied to a particular route, and 

(3) The preponderance of overhead charges in total costs. 

From Table III it will be seen that 69*2 per cent, of the total 
capital, or 82*2 per cent, of the capital invested in the permanent 
way, stations, equipment, etc., representing the railways proper, as 
distinguished from works and ancillary businesses, has been incurred 
on the permanent way and buildings. Rolling stock accounts for 
12*9 per cent, of the capital expenditure, and docks, wharves and 
harbours for 5*7 per cent. 

The grouping did not by any means eliminate competition 
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between the companies. British railways had grown up in a hap- 
hazard fashion and it was, therefore, impossible to effect a geo- 
graphical redistribution of the companies into definite areas exclusive 
to each. Recently, however, attempts have been made to introduce 
schemes of traffic pooling in competitive areas so as to secure the 
logical completion of the amalgamations effected in 1923. Some- 
what similar agreements had been effected prior to the war in certain 

Table III. 


Distribution of Capital Expenditure, 



L.M.S.R. 

L.N.E.B. 

G.W.B. 

S.R. 

Total (Four 
Croups). 

Percent- 
age of 
Total 
Capital. 

Permanent way 
and buildings... 

£ 

311,846,886 

£ 

232,996,318 

£ 

120,687,841 

£ 

119,220,624 

£ 

784,760,369 

69-2 

Bolling stock ... 

61,962,460 

46,734,803 

20,806,186 

17,284,486 

140,777,922 

12-9 

Manufacturing 
and repair 

works 

9,956,443 

6,949,867 

3,962,867 

2,437,937 

22,296,104 

20 

Lines under 

construction, 
leased lines, etc. 

398,427 

698,860 

36,500 

168,243 

1,291,030 

0*1 

Total Capital ex- 
pended on rail- 
way 

£381,162,206 

£286.379,847 

£146,482,083 

£139,101,289 

£956,115,426 

84>2 

Docks, harbours 
and wharves ... 

10,211,776 

26,102,864 

20,946,636 

8,707,348 

64,971,624 

6-7 

Steamboats 

3,471,461 

2,976,073 

471,094 

2,766,038 

9,683,666 

0*9 

Hotels 

6,172,709 

2,640,116 

181,334 

1,627,659 

9,621,717 

0-8 

Canals 

6,949,632 

1,313,118 

781,668 

77,700 

8,122,118 

0-7 

Road trans- 

port (vehicles, 
horses, garages, 
etc.) 

2,616,222 

1,211,462 

1,271,894 

345,903 

6,445,481 

05 

Electric power 
stations 

2,024,836 

449,661 

516,696 

686,863 

3,677,046 

0*3 

Lands, etc., not 
forming part of 
railway or 

stations 

16,292,080 

12,240,382 

3,139,610 

6,668,306 

36,840,407 

3*2 

Lines jointly 

owned 

6,636,646 

10,349,775 

322,669 

342,820 

17,681,710 

1-6 

Subscriptions to 
otheroompanies 

10,321,608 

3,238,711 

2,461,980 



16,012,199 

1'4 

Miscellaneous ... 

6,429,756 

1,184,423 

64,634 

66,992 

7,746,705 

0-7 

Total Capital 

Expenditure ... 

£452,281,721 

£347,086,431 

£176,630,028 

£169,389,717 

£1,134,386,887 

100-0 


areas, e.g, Edinburgh-Glasgow, but until recently public opinion 
ran strongly against such schemes on the grounds that they were 
monopolistic in character. The Railways Act of 1921 indeed 
prohibited the amalgamated companies &om entering into agree- 
ments with each other for the allocation of traffic or the pooling of 
receipts imless the consent of the Minister of Transport was obtained. 
Conditions now, however, have changed and opinion in 1932 was 
less hostile towards railway combination, since road transport has 
broken down the former partial monopoly of the railways. In May 
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last the Minister of Transport appointed a committee to consider a 
pooling scheme proposed by the L.M.S.R. and the L.N.E.R. In 
August the proposal was sanctioned, but as yet there has not been 
sufficient time for the results of the pooling to manifest themselves. 
In September sanction was sought for a similar traffic pool between 
the L.M.S.R. and the G.W.R., and also for a tripartite pool between 
the L.N.E.R., the L.M.S.R. and the G.W.R. for traffic common to 
all three. The decision of the Minister has yet to be announced on 
these two schemes. 

It is claimed in favour of traffic pooling that it would eliminate 
much costly expenditure on competitive facilities and at the same 
time would increase public facilities. Tickets would become inter- 
available over different routes; time-tables could be dove-tailed; 
advertising and canvassing expenses would be reduced ; unnecessary 
train mileage could be eliminated and terminal stations might be 
combined where convenient. On the whole it would seem that 
traffic pooling should be to the advantage of railway users provided 
reasonable safeguards for the benefit of the public and traders were 
introduced. It should enable better facilities to be given and, of 
course, it would save much unnecessary expense at present involved 
in providing duplicated facilities. 

The alternative to pooling would have been the complete fusion 
of the four groups into one great concern, but in a country of dense 
traffic such as Great Britain there would be great difficulties in the 
administration and organization of such a huge concern. Even 
as it is, in the case of the two largest groups there have been difficulties 
in so organizing the concerns that local officials might have sufficient 
power and authority to deal with local problems and at the same 
time to secure the advantages of centralization. Probably the best 
solution of this problem would be to adopt the divisional or area 
system of organization in respect of commercial and working opera- 
tions, with departmental management at the top. In manufacturing 
businesses of a large size the functional type of organization has been 
found most satisfactory, but the far-flung and special characteristics 
of the railway industry necessitate the adoption of a special type of 
organization. 

The Railways Act, 1921, also introduced fundamental and far- 
reaching changes in the charging powers of the railways. The 
Railway Rates Tribunal was established with its very extensive 
powers of regulating rates, fares and other charges. The principle 
of the “ Standard Revenue ’’ was introduced as the modus operandi 
of regulation in place of the old, inelastic system of maximum rates. 
On the 1st January, 1928, the long-deferred Appointed Day ” 
prescribed in the Act came to pass and the old eight statutory 
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classifications for goods and merchandise were replaced by a new 
classification of twenty-one classes. Numerous other alterations 
regarding charges were also brought into operation on that date. 
A prodigious amount of labour was expended in framing the new 
classifications, but changing circumstances have rendered much of 
this work altogether useless. The original aim of the new classi- 
fication had been to reduce the number of exceptional and special 
rates, which ran into many millions, but road competition and trade 
depression rendered the continuance of a policy of granting numerous 
exceptional rates essential. 

During the past few years, road competition has even tended to 
break down the old-established system of differential charging, and 
tentative experiments have been made towards the substitution of 
“ truck load ” and “ flat rate charges in place of a tariff based on 
the value of the articles transported. 

In the post-war period the main changes in the level of rates were 
a 20 per cent, increase in coal traffic rates and a 25 per cent, to 60 
per cent, increase in various merchandise rates in January, 1920, over 
pre-war rates. In September of the same year nearly all freight 
rates for merchandise were increased to 100 per cent, over pre-war 
rates. Then in 1923 freight rates were reduced to about 50 per cent, 
above pre-war levels, but from the Ist February, 1927, an increase 
to about 63 per cent, above pre-war was made. In 1928 a slight 
decrease resulted from the introduction of the new standard rates, 
bringing them to something like 60 per cent, above pre-war rates. 
The position, however, is complicated by the existence of numerous 
exceptional rates lower than the ordinary class rates. Even in 1928 
two-thirds of the charges were “ exceptional,’’ and the proportion 
since then has steadily increased, thus reducing the average level 
of rates in practice. 

Passenger fares were increased by 50 per cent, in 1917 and by a 
further i 6 f per cent, in 1920, making 75 per cent, in all above 
pre-war fares. In 1923 they were reduced to a level of 50 per 
cent, above pre-war fares, where they still remain. In practice, 
however, the average fare has been reduced to about fd. per mile 
through the great increase in the number of cheap fares. The 
passenger tariff has become extraordinarily complicated owing to 
the number and variety of special fares and there is now an urgent 
need for its simplification. 

Comparing pre-war and post-war railway expenditure, there 
has been a great increase in the level of expenditure. Formerly it 
took a railway about ten years to turn over its capital, now it takes 
but six or seven. The main causes of this increased expenditure 
have been the rise in the cost of materials, and more important still 
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the increase in labour costs. According to evidence given before 
the National Wages Board, the average wage of a railwayman in 
1914 was 28s. per week, and in 1932 it was 615. yd., an increase 
of 1 17 per cent., or, allowing for the rise in the cost of living, by 
43 per cent., an increase in real wages of 51 per cent. In 1913 about 
51 per cent, of the receipts of the companies, after allowing for costs 
of materials and miscellaneous charges, went to wages and salaries 
and 49 per cent, to capital. In 1931 the proportions were 75 per 
cent, to wages and salaries and 25 per cent, to capital. 

Since 1923 working expenses have been considerably decreased 
as a result of economies coupled with reductions in the prices of 
materials. Since 1928 reductions have also been effected in wages, 
and the effect of the reductions obtained in 1931 gave a saving to 
the companies of £3,660,000 per year. 

In 1923 the total expenditure of the four groups was about 157 
million pounds. By 1931 it had been reduced to 129 million pounds, 
representing a saving of 18 per cent. During 1932 there have been 
further substantial economies. Eailway expenditure, however, is 
relatively inelastic, since much of it is independent of the traffic and 
so it has not been possible to obtain a reduction equivalent to the 
falling off of receipts. Many of the economies obtained have been 
realized without a reduction in efficiency and arc likely to be 
permanent. The railways, therefore, are well placed to obtain 
immediate benefits from any revival in trade. 


Table IV. 

Railway Expenditure. (Four Grouped Companies.) 
£in. 


Year. 

Maintenance. 

Loco. 

Running. 

Traflfic 

Kxptnscfe. 

other 

Expenses. 

Total Expenses. 

Way and 
Works. 

Rolling 

Stock. 

£m. 

% 

1913 

11*3 

130 

16-3 

22-4 

9-0 

720 



1923 

23-5 

27-6 

38-3 

621 

16-4 

166-9 

100 

1924 


27-4 

39-3 

62-9 

15*1 

157-7 

10) 

1925 

22*6 

27-2 

38-3 

62'8 

151 

166-0 

99 

1926 

19-4 

23*4 

390 

48*5 

14*9 

145-2 

93 

1927 

21*2 

27-2 

37 5 

61-4 

14-6 

151-8 

97 

1928 

2M 

26-4 

34-2 

60*4 

13*9 

144-7 

92 

1929 


260 

33-9 

48-7 

12-9 

142-5 

91 

1930 

19*7 

24-9 

33-5 

48-3 

12*5 

138-9 

89 

1931* 

181 

22*4 

31*3 

450 

12*3 

129-1 

82 


In Table IV, above, it will be seen that there has been a steady 
decrease in expenditure year by year, apart from the apparent rise 
in 1927. The year 1926, owing to the General Strike and the Coal 
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Dispute, was, of course, in every way exceptional and the marked 
fall in expenditure that year was due to the special conditions. The 
total sum of 27-8 million pounds saved between 1923 and 1931 is a 
very impressive amount and reflects the strenuous efforts that have 
been made to reduce costs. Moreover, the savings have been 
obtained without any corresponding reduction in train-miles, which 
indeed actually increased by about 5 or 6 per cent, in the period. 

In this and in many of the subsequent tables figures have been 
inserted for the year 1913, but statistical comparisons between 
this and the post-war years must only be made with care, owing to 
changes not only in the price level but throughout the whole indus- 
trial structure of the country. 

In Table V the revenue of each of the four grouped companies 
is shown for each year since 1923, together with that of the con- 
stituent companies for 1913. Since 1928 the financial accounts of 
British railways have been prepared in an amended form, but 
statistics for 1927 were recompiled by the companies on the new 
basis, and in the table approximate adjustments have been made 
for the years 1923 to 1926. The figures are sufficiently reliable for 
comparative purposes though they cannot be regarded as absolutely 
accurate. It will be observed that railway revenue has fallen by 
19 per cent, between 1923 and 1931, but the fall has been most severe 
since 1929. Revenue from parcels and similar traffic has fallen 
least and indeed has been remarkably well maintained. Revenue 
from passenger traffic, 011 the other hand, has fallen most severely. 
For the year 1932 the loss in gross receipts has been estimated at 
about 16 million pounds. 


Table V. 

Railway Revenue, Receipts of four amalgamated companies 
{LM,S,R,, L.N,E.R,, G.W,R, and S,R.). 


Year. 

Pas- 

sengers. 

Parcels, 

etc. 

Mer- 

chandise. 

Goal. 

Minerals. 

Live- 

stock. 

Sundry. 

Total. 


£m. 

% 

£m. 

0/ 

/o 

£m. 

% 

£m. 

% 

£m. 

% 

m 

m 

£m. 

% 

£m. 

% 

1913 

41-3 



91 



306 


22-2 



8-8 

— 

1-2 

m 

0-9 



114-1 

__ 

1923 

68-9 

100 

17-4 

fpSl 

81-2 


38-9 

100 

16-3 

100 

2-0 

100 

1*9 

100 

196-0 

100 

1924 

70-2 

102 

17-0 

97 

im 

97 

36-6 

94 

15-8 

104 

2-0 

101 

1-8 

96 

193-0 

99 

1926 

68-9 

100 

17-3 


49-6 

97 

34-7 

89 

15-2 


1-9 

95 

1-8 

96 

189-4 

97 

1926 

60-6 

88 

16-8 

97 

46-6 

89 

23-4 

60 

12-6 

82 

1-8 

90 

1-6 

86 

162-3 

88 

1927 

63*6 

92 


101 

521 

102 

86-0 

94 

16-6 

109 

1-9 

97 

1-6 

89 

189-9 

97 

1928 

62-1 

90 

17-6 

iTOl 

49-4 

96 

33-6 

86 

15>3 

iTCtl 

1-9 

96 

1-7 

92 

181-6 

93 

1929 

60-0 

87 

17-6 

fml 

ITS] 

96 

36-6 

94 

16-2 

106 

1-8 

92 

1-7 

91 

182-8 

93 

1930 

67-0 

88 

17-6 

101 

45-5 

89 

34-6 

89 

14-6 

96 

1-8 

89 

1-6 

87 

172-6 

88 

1931 

62-4 

76 

16-8 

96 

41-8 

82 

321 

83 

12'8 

80 

1-6 

i 

77 

1*6 

80 

168-6 

81 


Note . — Peroentages are calculated on the actual amounts and not on the approximate Qgureo 
given in the table. 

p2 
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By deducting the amount of railway expenditure given in Table 
IV from the railway revenues shown in Table V, we obtain the net 
revenues earned by the railways proper, but to this has to be added 
the net revenue obtained from ancillary enterprises such as docks, 
hotels, rents, etc. In Table VI are shown the net revenues of the 
four groups obtained from the railway proper and the ancillary 
services. It will be seen that the total net revenues have fallen 
from 45*6 million pounds in 1923 to 32*8 million pounds in 1931, 
while for 1932 the estimated net revenues are but 26 million pounds. 
This net revenue represented 4*41 per cent, on all capital in 1913, 
4*40 per cent, in 1923, 4-17 per cent, in 1929, 3*48 per cent, in 1931, 
while for 1932 it has been estimated to represent only about 2-25 
per cent. The drop in net revenue has greatly reduced the earnings 
of ordinary stocks, since these have had to bear the brunt of the fall. 
The average earnings on ordinary stocks were 5-55 per cent, in 1913, 
3*27 per cent, in 1929, 2*23 per cent, in 1930 and 0*95 per cent, in 
1931, while for 1932 they will practically disappear. 

The proportion of railway capital going without any return in 
1913 was 0-6 1 per cent., in 1929 3*31 per cent, and in 1931 10*03 
per cent. 


Table VI. 

Net Revenue, (Four Grouped Railways.) 
£m. 


Year. 

Kailway net 
Kevenue. 

Other Revenue.* 

Total net 

Revenue. 

1913 

42- 1 

31 

46*2 

1923 

38-7 

6*9 

45-6 

1924 

36-3 

60 

41 3 

1925 



38*6 

1926 

171 


20*6 

1927 

38*1 


42*6 


36*8 


410 

1929 

40*3 


460 

1930 

33*7 

4*0 

37*7 


29*4 

3*4 

32*8 


♦ Includes net revenue from joint lines, interest from other undertakings, 
docks, hotels and other ancillary enterprises. 


The Volume of Traffic, The combined influence of trade depres- 
sion and road transport competition have been responsible for the 
great fall in revenue since the war. The volume of traffic has been 
afiected to a considerable extent by variations in prosperity during 
this period. The year 1919 and part of 1920 were boom years; 
then after the collapse of this boom, there was a gradual improve- 
ment from 1921 to 1924. 1^ 1923-24 the occupation of the Ruhr 
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stimulated coal production in Britain, and this is clearly reflected 
in coal traffic. But after 1924 there was a decline up to 1926, and 
in that year the General Strike and the coal dispute proved disastrous 
for the railways. Eecovery, however, was marked up to 1929, and 
then the unexampled world depression in trade brought the railways 
to their lowest ebb in the post-war period. 

Since 1921 the railways have suffered severely from the chronic 
depression in the old pre-war export industries. These are the heavy 
industries such as coal-mining, iron and steel production, ship- 
building, etc., which provide a type of traffic well suited to rail 
transport. From Table VII it will be seen that the tonnage of coal. 

Table VII. 

Coal, Coke and Patent Fuel. {All Railways : excluding free-hauled.) 


1913 ... 

225,601,127 tons 

1920 ... 

181,242,139 „ 

1921 ... 

128,291,861 „ 

1922 ... 

200,102,316 „ 

1923 ... 

222,234,412 „ 

1924 ... 

209,160,669 „ 

1926 ... 

193,661,991 „ 

1926 ... 

114,098,398 „ 

1927 ... 

196,769,382 „ 

1928 ... 

187,328,681 „ 

1929 ... 

207,130,109 „ 

1930 ... 

193,288,726 „ 

1931 ... 

173,680,226 „ 


coke and patent fuel carried by British railways was 225 , 601,127 
tons in 1913. In 1923 the occupation of the Ruhr gave a con- 
siderable stimulus to the British coal trade, but even then the 
tonnage handled did not reach the standard of 1913, falling short by 
well over three million tons. The year 1929 was a good year, but 
the tonnage carried was only 91*8 per cent, of that in 1913. The 
depth of the depression in the coal trade since 1929 is indicated by 
the falling off of 33 J million tons by 1931. Coal traffic is practically 
immune from road competition and the losses are obviously due to 
the depression in the coal-mining industry. This in turn is the 
result of general trade depression, the loss of export markets and the 
increasing use of oil fuels in place of coal. There has been some loss 
of traffic to coastwise shipping, and recently Sir Ralph Wedgwood 
in evidence before the National Wages Board stated that the railways 
had lost the carriage of two million tons of coal from the Midlands 
to the South in consequence of the competition of coal shipped 
coastwise from Northumberland and Fife. Shipping freights, he 
stated, are now 16 per cent, below the pre-war level owing to the 
severe depression in the freight market. Shallow-draught motor 
coasters are now being employed by British coastal shipping com- 
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panics and, according to a recent articles in The Times^ the use of 
these craft has remade Norwich as a seaport within a year or two. 
No less than 30,000 to 40,000 tons of sea-borne coal a year are now 
being carried into Norwich, which until comparatively recently 
rarely brought in a cargo by water. 

Mineral trafiBic other than coal also fell ofi greatly during the 
post-war period as compared with the 1913 level, and here again the 
cause is that of depression in the heavy industries. As is shown in 
Table VIII, there has been a decline in this traffic from about 71 
million tons in 1913 to approximately 47 million tons in 1931. The 
figures are not strictly comparable, as the basis of the returns was 
altered after 1925, but they serve to give a sufficiently exact idea of 
the changes which have taken place. 


Table VIII. 

General Merchandise and Minerals other than Coal, Coke and Patent 
Fuel. {All Railways.*) 


Year. 

Merchandifle. 

Minerals. 

1013 

67,766.470 tons 

71,067,367 tons 

1920 

68,687,092 „ 

68,124,664 „ 

1921 

60,627,878 „ 

39,061,644 „ 

1922 

62,844,446 

48,678,846 „ 

1923 

68,979,959 „ 

62,062,237 „ 

1924 

60,943,377 „ 

66,392,964 „ 

1925 

69,739,284 „ 

62,649,966 „ 

1926 

63,439,125 „ 

48,059,604 „ 

1927 

60,242,671 „ 

66,837,362 „ 

1928 

67,214,719 „ 

61,685,604 „ 

1929 

67,676,244 „ 

64,873,390 „ 

1930 

63,226,830 „ 

67,846,661 „ 

1931 

47,670,848 „ 

47,129,074 „ 


♦ After 1926 “ Merchandise ” excludes Classes 1 to 6 and “ Other Minerals ” 
becomes ** Minerals and Merchandise ” (Classes 1 to 6). 


Since the war there has been a considerable expansion in the 
lighter industries of Great Britain, but these provide less traffic for 
the railways and the traffic is of a kind more easily diverted to the 
road. Moreover, these industries have been located for the most 
part near to their principal markets. The new tariffs on imports 
may also tend to localize industry besides reducing the amount of 
traffic carried by rail, the effect of which will be additional to the 
influences prevailing in 1931. 

General merchandise, as will be seen from Table VIII, aggregated 
67! million tons in 1913, but after 1920 it has not reached 61 million 
tons. In this case obviously road transport competition and trade 
depression have combined to reduce the volume passing over the 
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railways. Between 1929 and 1931 there was a drop of lo million 
tons. 

Detailed figures for passenger traffic are given in Tables IX and 
X. It is best to separate passenger traffic carried by the London 
Tubes and Metropolitan District Railway from that carried by the 
other systems, since obviously special conditions apply in the case 
of local London traffic and the distances travelled on the average are 
shorter. Between 1920 and 1931, apart from traffic on the London 


Table IX. 

Number of Passengers carried on British Railways * (excluding 
Season-Ticket Holders), 


Year. 

First Class. 

Second Class. 

Third Class. 

Workmen. 

Total. 

1913 

23,495,412 




1,002,698,874 

1920 

34,487,669 

6,632,897 



1,266,624,998 

1921 





969,122,878 

1922 





946,466,391 

1923 

20,011,826 




1,002,287,326 

1924 

20,084,936 

2,928,810 

711,133,206 

271,629,711 

1,006,676,663 

1926 

19,497,131 

2,773,097 

697,833,327 

264,739,897 

984,843,462 

1926 

17,016,926 

2,433,805 

691,491,663 

216,757,843 

827,699,127 

1927 

17,883,440 

2,475,497 

646,969,986 

236,799,497 

903,128,420 

1928 

17,604,348 

2,362,688 

639,405,142 

247,683,288 

906,966,466 

1929 

17,244,920 

2,217,664 

667,288,430 

262,110,794 

928,861,698 

1930 

16,464,389 

2,306,689 

641,867,168 

241,386,298 

902,014,734 

1931 

14,364,266 

2,066,609 

609,254,601 

223,124,267 

848,788,622 


* Excludes London Tubes and Metropolitan District Railway. 


Table X. 

Season Tickets (equivalent Number of Annual Tickets),^ 


Year. 

First Class. 

Second Class. 

Third Class. 

Total. 

1913 


77,149 

369,617 

649,669 


167,642 

100,722 

661,467 

929,831 

1921 

139,153 

93,122 

616,223 

847,498 

1922 

136,074 

89,846 

621,611 

846,530 

1923 

129,868 

73,826 

619,643 

823,326 

1924 


49,994 

615,478 

786,673 

1926 

116,214 

48,748 

619,072 

783,034 

1926 


46,367 

672,964 

721,241 

1927 

97,669 

44,433 

679,137 

721,129 


90,648 

44,168 

570,277 

704,983 



43,329 

668,649 

698,009 



42,098 

670,639 

693,262 

1931 


38,819 

662,791 

663,986 


* Season tickets available for less than 12 months equated to equivalent 
number of annual tickets. Excludes London Tubes and Metropolitan District 
^Uway. 
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Tubes and Metropolitan District Railway, there was a decrease of 
almost one-third in the number of passengers carried other than 
season ticket-holders. The decline in first-class passengers is very 
marked, the number in 1931 being but 4 v 6 per cent, of that in 
1920. Competition from private motor-cars, trade depression and 
probably the increased comfort of third-class carriages readily 
explain this decline. Second-class travel has shown an even 
greater decrease, to about 38 per cent, of that in 1920, but there has 
been a definite tendency to restrict the provision of second-class 
carriages to certain boat trains and to certain suburban districts 
around London. Second-class travel now accounts for less than 
J per cent, of ordinary travel (excluding workmen’s tickets). 

The decrease in the number of workmen’s tickets is primarily 
due to trade depression and the figures reflect the varying degrees 
of prosperity during the post-war years. To some extent there has 
probably been some loss to road competition, but this cannot be very 
great, as few motor-bus concerns offer reduced fare facilities to 
workmen. The railways, it should be stated, do not make much 
profit out of workmen’s fares, as the charges are so low, but there 
is a legal obligation on them to provide reasonable facilities. 

Road competition with other forms of passenger traffic has been 
most severe in regard to short-distance traffic. In many districts, 
indeed, road competition has caused a very heavy fall in short- 
distance railway traffic. During the last three or four years, how- 
ever, trade depression would seem to be the more important factor 
in the further fall in such traffic. This conclusion is borne out by 
the fact that the heaviest falls have been in the older industrial 
areas, such as Tyneside and Lancashire. 

Season tickets for statistical purposes are reduced to an equivalent 
number of annual tickets, since in practice they are issued for one 
week and two weeks and for any period over one month. It is 
usual also to suppose that one annual season ticket is on the average 
equivalent to 600 journeys. The figures in Table X show that there 
has been a marked reduction in the number of season tickets issued 
in 1931 as compared with 1920, though the decline is not so great 
as in the case of ordinary passengers, being about 29 per cent, as 
compared with about 32 per cent. The decline in first-class season 
ticket travel since 1920 is nearly 57 per cent., second-class about 
61 per cent, and third-class about 16J per cent. These reductions 
have no doubt been in part due to trade depression, but the main 
cause has been road competition. This is demonstrated by the 
continuous falling off since 1920, and in this connection private 
motor-cars have been responsible for large traffic losses to the 
railways. 
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Parcels and miscellaneous traffic carried by passenger train 
cannot very well be measured in physical quantities, since they vary 
so much, but, as Was shown in Table V, revenue from this type of 
traffic has been very well maintained, despite road competition and 
trade depression. The figures demonstrate that the railways can 
hold their own where they give a high quality of service at a high 
rate of speed. Changing trends in trade and the modern demand 
for a rapid service also no doubt are in part responsible for the 
popularity of these services. 

Turning now to consider the traffic on the London Tube Railways 
and the Metropolitan District Railway, it will be seen from Table XI 
that these railways have not suffered from loss of traffic to anything 
like the same extent as have the main line companies. The 

Table XI. 

Passenger Traffic on London Tubes and Metropolitan District Railway. 


Year. 

Ordinary I’lcketa. 

Workmen. 

Season Tickets.* 

1913 

153,628,764 

42,937,893 

34,640 

1920 

266,955,219 

66,434,018 

81,226 

1921 

214,688,406 

46,712,228 

81,248 

1922 

206,679,744 

43,636,981 

77,260 

1923 

192,110,638 

41,168,656 

70,340 

1924 

191,782,360 

38,761,004 

64,601 

1926 

203,892,903 

43,844,669 

68,196 

1926 

197,882,244 

43,402,850 

66,918 

1927 

221,430,051 

60,180,686 

72,662 

1928 

234,386,812 

64,613,098 

79,233 

1929 

260,014,213 

67,336,621 

82,893 

1930 

266,039,676 

69,231,390 

86,779 

1931 

250,190,424 

67,374,143 

86,761 


* Equivalent number of annual tickets. 


number of ordinary passengers, workmen’s tickets and season 
tickets, except for the year of the General Strike, have shown a 
continuous increase from 1924 to 1930. The figures illustrate the 
greater prosperity of London as compared with the industrial North, 
and would seem to indicate that after 1923 London recovered definitely 
from the post-war slump. After 1930, however, trade depression 
caused a heavy drop in traffic. According to the recent report of 
the London Underground Group, the loss in traffic since 1930 
has been mainly in casual and pleasure traffic, e.g. at Christmas 
time, the summer holiday months. Bank Holidays and week-ends. 
It wouldT appear, therefore, to be largely due to the necessity for 
economy on the part of those who formerly had a surplus for 
pleasure travel. In 1932 some 2,236 million passengers were 
carried on the railways, buses and trams of the Underground 
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Group as compared with 2,283 niillion in 1931. This is a decrease 
of about 2 per cent. ; as compared with 1930 the decrease is about 
3 per cent. 

Eeceipts from passenger traffic for all railways in Great Britain, 
including the London Tubes and Metropolitan District Railway, 
are shown in Table XII. It will be noticed that receipts in 1931 
were but a little more than two-thirds of those in 1920 and that 
they represented the lowest point reached in the post-war period up 
to that year. In reading the table, however, it should be borne in 
mind that passenger fares were reduced from 75 per cent, to 50 per 
cent, over pre-war in January, 1923. 


Table XII. 

Receipts from Passenger Traffic. (All Railways, inclvdmg London 
Tithes and Metropolitan District Railway.) 


Year. 

Ordiuary. 

Season. 

Workman 

Total. 


£ 

£ 

£ 

£ 

1913 

38,795,977 

4,771,950 

1,663,150 

45,231,077 

1920 

74,789,674 

11,091,050 

4,185,960 

90,066,584 

1921 

69,249,464 

11,967,422 

4,253,663 

86,470,649 

1922 

66,490,830 

12,061,571 

4,216,100 

82,758,601 

19-23 

61,218,274 

11,667,367 

4,112,119 

76,997,760 

1924 

63,282,705 

11,076,990 

4,124,055 

78,482,750 

1925 

61,835,772 

11,140,906 

4,115,677 

77,092,265 

1926 

54,640,977 

10,576,907 

3,512,944 

68,629,828 

1927 

57,829,100 

10,649,181 

3,818,923 

72,297,204 

1928 

56,622,238 

10,464,928 

4,009,474 

71,096,640 

1929 

54,564,494 

10,322,606 

4,174,388 

69,061,488 

1930 

51,656,993 

10,085,089 

4,094,036 

65,836,118 

1931 

47,348,790 

9,750,343 

3,869,935 

60,969,068 


The decreased volume of passenger traffic on the various railways 
has taken place despite considerable reductions in average fares. 
For the four group railways, receipts from passenger traffic of all 
kinds fell in 1930 to 83 per cent, of that in 1923, but the number of 
passenger journeys in the same period had only fallen to 88 per cent, 
of that in 1923, while the average distance travelled increased from 
13-96 miles in 1923 to 15-32 miles in 1930. 

The following tables (Tables XIII and XIV) show the proportion 
of passenger journeys and fares distinguished between full fares, 
reduced fares and workmen’s tickets. In both tables season tickets 
are excluded as well as journeys on the London Tubes and Metro- 
politan District Railway. 

During the post-war period the vigorous competition of the new 
mechanical road transport has completely broken down the regulated 
monopoly enjoyed by the railways in pre-war days. The first 





1933.] Fenelon — British Railways since the War. 397 


Table XIII. 

Passenger Fares. Percentage of Med Passenger Recei^pts.* 


Year. 

Full Fare. 

Reduced Fares. 

Workmen’s Pares. 

1926 

61*72 

32*73 

6-66 

1927 

52*98 

41*35 

6*67 

1928 

47*62 

46*37 

6*01 

1929 

41*47 

52*09 

6*44 

1930 

39*76 

53*61 

6*63 

1931 

36*60 

67*66 

6*85 


* Exoludes Season Tickets. Excludes London Tubes and Metropolitan 
District Railway. 


Table XIV. 

Passenger Journeys. Percentage of Total.* 


Ytar, 

At Full Faros 

At Roduood 
Fares. 

At Workmen's 

Fan 8 

1924 

47*35 

25*64 

27*11 

1925 

42*60 

30*42 

26*98 

1926 

40*90 

32*92 

26*18 

1927 

34*24 

39*62 

26*24 

1928 

28*18 

44*46 

27*36 

1929 

23*34 

49*49 

27*17 

1930 

21*89 

51*29 j 

26*82 

1931 

20*17 

53*49 

26*34 


* Excludes Season Tickets. Excludes London Tubes and Metropolitan 
District Railway. 


important impetus to this competition was given in 1919, when the 
railway strike of that year served to demonstrate the possibilities 
of road transport. Just after the war also the disposal of surplus 
army vehicles provided the necessary supply of vehicles, while 
many ex-service men had been trained as motor lorry drivers. 
During the industrial upheaval of 1926 the railways again lost a 
considerable amount of traffic to the roads which has never been 
regained. 

In 1928 the four groups obtained Koad Transport powers from 
Parliament which permitted them to invest in road transport con- 
cerns and to operate services of their own on an extended scale. 
They had first sought such powers in 1921 and again in 1922, but 
the tardy grant of legislative powers made it difficult for the railways 
to obtain the full advantages of co-ordination. In the meantime 
road transport had been developed to an astonishing degree without 
regard to rail facilities, The application for legal powers in 1928, 
which was pursued with great determination, marks the recognition 
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of the fact by the railway companies that road transport had come 
to stay, whereas up to 1928 railway men tended to believe that 
they could regain their old supremacy. Now they have been 
driven to realize that road transport has established itself as a 
definite part of the transport facilities of the country and that in 
certain spheres it has definite economic advantages over rail transport. 
To some extent, however, road transport has been developed at the 
expense of the railways by other than economic considerations, e.g. 
relief works on roads. The economic position of long-distance road 
transport and the carriage of heavy traffic by road has still to be 
settled, and a step in this direction now appears imminent. 

After obtaining their powers, the railway companies set afoot 
negotiations with various passenger road transport concerns, and 
very soon a large number of agreements were effected, so that now 
there is an interlocking of capital between the railways and the 
great majority of road passenger services. The railway companies 
did not attempt to start road passenger services of their own ; indeed, 
on the contrary, they handed over practically all their own bus 
services to their associated road companies. Considerable difficul- 
ties, however, had to be surmounted before any considerable degree 
of co-ordination could be achieved, but much has already been done 
to develop inter-availability of tickets, through bookings, dove- 
tailing of time-tables, substitution of motor-bus services for passenger 
trains on unremunerative branch lines, etc. More recently a further 
degree of co-ordination has been effected under the licensing 
system introduced by the Road Traffic Act, 1930. 

In regard to goods traffic by road, the railway companies have 
proceeded on entirely different lines. There has as yet been little 
or no combination with established road hauliers, but the railways 
have extended their cartage areas and inaugurated new road services 
for the collection and delivery of merchandise and live-stock. 
Another important development foreshadowed by recent events is 
the partial substitution of mechanical vehicles in place of the familiar 
railway horse vans for collections and deliveries. Motor tractors 
of the mechanical horse or “ Karrier-Cob ’’ type have been 
adopted on a large scale with great success in certain areas. In 
Manchester, for example, it is intended to mechanize the cartage 
system completely at the new L.N.E.R. goods depot at Ardwick 
Bast. The conditions under which collections and deliveries are 
effected, however, differ considerably in different areas, and in other 
districts the use of horse vehicles will probably still prove more 
economical than mechanical vehicles. It is possible also that there 
is still scope for the improvement of horse-drawn vehicles, e,g, use 
of rubber tyres. 
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In the following table (Table XV) details are given of road 
vehicles owned by the railway companies. The decline in the 
number of passenger motor vehicles since 1928 is explained by the 
handing over of bus services to associated companies. Horse- 
drawn passenger vehicles have now practically disappeared, while 
since 1928 there has been a marked increase in the number of goods 
motor vehicles and tractors. 


Table XV. 

Railway-owned Road Vehicles. 


Year. 

Parcels aud Goods Vehicles. 

Passenger Vehicles. 

Horses for 
Boad 
Vehicles. 

Motor. 

Horse. 

Misc. 

Motor. 

Horse. 

1913 

191 

32,667 

267 

241 

231 

26,270 

1920 

817 

33,718 

261 

182 

119 

21,428 

1921 

1,690 

33,425 

296 

150 

114 

18,344 

1922 

1,947 

32,668 

263 

154 

92 

17,916 

1923 

2,099 

32,639 

153 

187 

72 

18,320 

1924 

2,122 

32,424 

77 

217 

67 

18,796 

1926 

2,282 

31,663 

70 

303 

38 

18,612 

1926 

2,601 

32,338 

71 

282 

38 

18,444 

1927 

2,861 

32,169 

407 

289 

13 

18,706 

1928 

3,298 

32,067 

496 

358 

11 

17,700 

1929 

4,011 

32,281 

178 

249 

9 

18,576 

1930 

4,387 

32,160 

370 

215 

1 

17,646 

1931 

4,969 

31,188 

536 

191 

1 

16,667 


Important developments of recent years have been the inaugura- 
tion of railhead services, the extension in the use of containers and 
the development of rural lorry services. In 1928 the railway com- 
panies had only 350 containers in use; in 1929 the number had 
risen to over 2,000; in 1930 there were 4,385, of which 1,178 were 
open and 3,207 were covered. In 1931 the number had still further 
increased to 2,354 open, 3,924 covered and 12 “ roll-o£E ” type, 
giving a total of 6,290 containers. The average tonnage capacity 
per container in 1931 was 3*33 tons as compared with 3*40 tons in 
1930. There were 502 wagons specially allotted to container traffic 
in 1931 as compared with 310 in 1930. The container combines the 
mobility of road transport with the advantages of high speed and 
low rates for bulk traffic which are possible with rail transport. 
It is, therefore, not surprising that their popularity has increased so 
rapidly. .,JChe use of containers, however, involves the provision 
of cranage power at stations, and this is not always available. The 
companies in order to meet this need are now developing the use 
of mobile cranes. 

Bailhead distribution likewise combines rapid transit in bulk 
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by rail, warehousing of goods at central depots and distribution in 
small lots as and when required by road. 

These new forms of co-ordinated road-rail transport have been 
perhaps the most important development of railway transport 
during recent years and they give promise of great extension in the 
future. The railways have now become in a sense not merely 
carriers but retail distributors. The new services are especially 
well adapted to modern trends in British trading and they offer a 
means of meeting road competition in that form which has been 
most difficult to counteract, namely, the private fleets operated by 
manufacturers and distributors. 

No statistics are available relating to the volume of goods carried 
by road hauliers and ancillary road users, but the recent publication 
of the First Annual Eeports of the Traffic Commissioners, 1931 - 32 , 
now makes it possible for the first time to obtain statistical details 
of the operation of motor buses and coaches. For the calendar year 
1931 the number of operators of public service passenger vehicles 
with seating capacity of eight or more passengers, including Metro- 
politan Stage Carriages, was 6,434 and the number of vehicles owned 
was 46,230. The average seating capacity was 31 passengers and 
the total seating capacity available was 1,433,130 seats, or just slightly 
more than half that of railway passenger rolling stock (i.e. 
52 per cent.). 

The average receipt per passenger journey was 2*66d. as com- 
pared with IS. o*97ci. on railways (excluding season tickets). Koad 
passenger receipts aggregated £58,323,653, which is almost the same 
as the total receipts from railway passenger traffic, which amounted 
to £60,969,068. 

The detailed figures relating to public service road passenger 
vehicles will be found in Tables XVI to XXI below. It should be 
mentioned, however, that these figures relate to the first year in 
which the returns have been made, and it is, therefore, possible that 
statistics have not been obtained from all operators, though the 
omissions should not be large. 

Table XVI. 


Public Service Road Vehicles. Passenger Journeys, 1931 . 



Local Authorities, 

Other Operators. 

All Operators. 

Stage 

1,097,526,738 

4,084,948,767 

6,182,476,406 

Express 

149,029 

32,672,362 

32,821,381 

Contraot 

3,786,609 

46,601,446 

50,288,054 

All Services ... 

1,101,462,376 

4,164,122,664 

5,265,584,930 
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Table XVII. 

Average Receipt per Passenger Journey. (All Public Service Road 

Operators.) 

Stage 2S4d. 

Express 35*03(2. 

Contract 13*54(2. 

All Services 2*66(2. 

Table XVIIL 

Passenger Receipts , 1931. (All Public Service Road Operators.) 

Stage £50,571,613 

Express 4,914,247 

Contract 2,837,793 

All Services £58,323,653 

Table XIX. 

Receipts from Parcels, Mails, Luggage and Dogs. (All Public Service 

Road Operators.) 

Stage £284,167 

Express 6,689 

Contract 14,650 

All Services £305,506 

Table XX. 

Vehicle Miles. (All Public Service Road Operators.) 

Stage 1,162,628,810 

Express 102,848,169 

Contract 53,297,966 

All Services 1,318,774,945 

Table XXI. 

Average Receipt per Vehicle Mile. (All Public Service Road 
Operators.) 

Stage 10*50(2. 

Express 11*48(2. 

Contract 12*84(2. 

All Services 10*67(2. 

Much less serious to the railways than road competition is that 
experienced from canals and inland waterways. During the post- 
war period canals, like the railways, have suffered from trade depres- 
sion in thfi heavy industries and jErom road competition. It will be 
observed from Table XXII that there has been a marked decrease 
in recent years in the amount of traffic passing by canal as compared 
with that in 1920. Traffic on the Manchester Ship Canal is excluded 
from the table, since this is used by ocean-going vessels. In 1913 it 
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may be remarked canal traffic amounted to about 24 million tons. 
The proportion of canal traffic carried by the railway-owned canals 
is about 12 per cent. 

Despite the general reduction in canal traffic, the recently 
amalgamated and reorganized Grand Union Canal has been able 
to show an increase in traffic, and it is possible that a few other well- 
situated canals may even yet be able to compete for certain types 
of bulk traffic on better terms than formerly with the railways. 
The motor-engine has not yet been adopted extensively on British 
canals, and provided the banks are strengthened by concrete piling, 
the mechanization of canals may yet in such cases become a practical 
proposition. The greatest difficulty, however, confronting the 
canals is to meet the modern demand by traders for speed in delivery 
of relatively small consignments. In regard to such traffic the 
railways are in a much better position. 

In 1931 about 45*5 per cent, of canal traffic consisted of coal and 
coke, about ii '5 per cent, of building materials and ii per cent, of 
agricultural produce and food-stuffs. 

Table XXII. 


Canal Traffic in Great Britain.^ 


Year. 

Eailway-owned 

OanalB. 

Otherwise 

owued. 

Total. 


Toils, 

Tons. 

Tons. 

1920 

2,293,929 

14,011,027 

16,304,966 

1921 

1,708,547 

10,175,948 

11,884,496 

1922 

1,885,830 

12,708,647 

14,664,377 

1923 

2,068,944 

13,804,929 

15,863,873 

1924 

2,183,933 

14,272,046 

16,465,979 

1926 

2,030,676 

13,540,266 

15,670,941 

1926 

1,712,716 

11,249,624 

12,962,240 

1927 

1,987,799 

13,186,072 

16,172,871 

1928 

1,863,162 

12,710,686 

14,673,837 

1929 

1,772,663 

12,689,617 

14,362,180 

1930 

1,693,906 

11,641,879 

13,236,784 

1931 

1,539,161 

10,866,464 

12,406,616 


* Exoludos Manchester Ship Canal. 


The changing nature of Railway Merchandise Traffic, During 
recent years the competition of road transport and changes in the 
methods of internal trading in this country have forced the railways 
to cater more and more for traffic in small lots. Traders now demand 
and expect to receive special facilities for traffic passing in small 
consignments. Several distinct factors have combined to accentuate 
this tendency. Traders now work with smaller capital and shorter 
credit than in pre-war days ; they have attempted to protect them- 
selves from the effects of the falling price level since 1921 by carrying 
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small stocks. Fluctuations in demand have become more frequent ; 
fashion changes, for instance, are now spread over a much greater 
part of the community than in pre-war days and the demand for 
novelties, new designs, and the like is now much more insistent than 
formerly. Retail traders, therefore, now carry stocks of a wider 
and more frequently changing variety in colour, size, pattern, shape, 
etc., but of each variety they carry only a small stock, relying on 
rapid transport facilities to replenish their stocks as need arises. 

The railways, therefore, have had to supply facilities which would 
meet traders’ requirements, especially as this type of service can bo 
readily given by road transport competitors. It is noticeable that 
where the railways have been most successful in retaining their 
merchandise traffic has been precisely in those services which provide 
fast services for small lots. General parcels traffic by passenger 
train, as was shown earlier, has been very well maintained largely 
because the services provided are better than those given by road 
hauliers. 

Merchandise traffic by goods train has definitely tended to go in 
smaller lots. This has been pointed out, for example, by Sir Josiah 
Stamp, who has said that “ the number of consignments of handled 
traffic per ton appears to be approximately three times what it was 
before the war.” * According to the recent Report of the L.M.S.R. 
there was a further increase of nearly 6 per cent, in 1932 as compared 
with 1931 in the number of consignments handled per ton of goods 
traffic. 

In the following table (Table XXIII) statistics are given relating 
to carted traffic forwarded from certain railway depots in Manchester 
on one day in April. They show the remarkable increase which 
has taken place in the number of small consignments. The greatest 
increase has been in the number of very small lots — namely, those 
28 lbs. or less in weight, of which the proportion in 1932 was more 
than double that in 1924. 


Table XXIII. 

Carted Traffic forwarded from certain Depots ifi Manchester. {One 

day in April.) 


Year. 

Tons. 

No. of 
Packages. 

No. of Con- 
signments. 

Up to 

28 lbs. 

Up to 

1 cwt. 


WM 

1924 

642 

14,658 

4,562 

11-8% 

51*0% 

79-0% 

98-0% 

1926 


15,731 

4,931 

12-7 

520 

800 

98-0 



17,378 

5,440 

220 

570 

830 

990 

1932 

639 

15,318 

1 

5,034 

240 

610 

850 

980 


* Journal, Institute of Transport, Vol. 9, p. 494, July, 1028. 
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It has also been stated that one of the railway companies handled 
27*3 million tons of merchandise in 94*9 million consignments in 1923, 
but in 1930 the number of consignments had increased to 104*2 
million despite a decrease in tonnage handled to 25 million tons. 
This gives an average of 4*17 consignments per ton in 1930 as 
compared with 3*48 in 1923. 

These changes in the nature of railway traffic have greatly 
increased the difficulty and expense of handling traffic. The 
tendency would seem to be general throughout the world and it has 
been very marked in the United States. 

For certain types of traffic, however, there has been a trend in 
the opposite direction, but this is in connection with wholesale 
rather than retail distribution. Progressive firms have come to 
realize the advantages of bulk loading of commodities which formerly 
were usually sent in small lots. Notable examples of modern bulk 
loading are the carriage of milk, petrol, oil and other liquids in tank 
wagons, the carriage of grain in bulk in specially fitted vehicles, the 
bulk loading of bricks, steel sheets and ammonium sulphate, and the 
increasing use of containers. 

Railway Rolling Stock, The variation which has taken place 
in the number of locomotives owned by British railways is shown in 
Table XXIV below. 


Table XXIV. 

Locomotives owned hy the Railways of Great Britain, 


Year. 

steam 

Locomotives 

Electric 

Locomotives 

Petrol 

Locomotives 

Electric 

Motor-cars 

Bail Cars other 
than Electric 

1913 

23,581 

83 

. 

969 

208 

1920 

24,620 

84 

3 

1,337 

134 

1921 

24,392 

84 

3 

1,409 

126 

1922 

24,236 

81 

3 

1,462 

113 

1923 

24,184 

41 

6 

1,457 

109 

1924 

24,240 

42 

6 

1,542 

103 

1925 

24,166 

42 

8 

1,859 

102 

1926 

23,995 

42 

8 

1,949 

96 

1927 

23,963 

40 

8 

1,961 

94 

1928 

23,617 

40 

9 

2,167 

134 

1929 

23,404 

40 

10 

2,353 

172 

1930 

22,751 

40 

7 

2,416 

170 

1931 

p 

22,325 

40 

8 

2,466 

168 


* Figures not available. 


The number of steam locomotives has decreased by nearly 2,300 
since 1920. This decrease is no doubt due in part to the extension 
of suburban electrification and to falling traffic, but to some exte4t 
the decrease is apparent rather than real because, firstly, numbers 
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of locomotives are not an adequate quantitative expression of 
engine-power, since individual locomotives may become more 
powerful, and, secondly, improved organization has reduced the 
time taken by repairs and overhauls. Locomotives are now released 
more quickly for traffic duties and thus a smaller number of engines 
suffice for a given amount of traffic. The L.M.S.R., for example, on 
amalgamation in 1923 possessed 10,316 locomotives made up of 393 
different types, but by the end of 1931 the number had been reduced 
to 9,032 of 261 types. Eventually it is hoped to reduce the number 
of types to 20, so as to obtain economies in repair work. By adopting 
a system of progressive repairs the time in the shops for one type of 
engine has been reduced from 5^ weeks in 1925 to 12 days in 1927 
and to 6 days in 1930 . Greater efficiency has been obtained from 
the locomotives in service and mechanical defects have been reduced 
since the grouping by 28-5 per cent. Moreover, in 1931 the mileage 
between general repairs has been increased by nearly 10,000 per 
engine from about 50,000 to 60,000 miles, and it is hoped eventually 
to reach a standard of 100,000 miles between repairs.* 

The decrease in the number of rail cars other than electric up to 
1927 was due to the discontinuance of the older types, while the 
subsequent increase is explained by the adoption of the modern 
light steam rail car. 

Petrol locomotives have never attained much popularity on 
British railways, and in the post-war period the number has never 
exceeded 10. On the Continent, petrol rail cars have been adopted 
much more extensively, but this is probably due partly to the higher 
relative cost of coal. In the future, however, considerable develop- 
ment may be expected in the use of Diesel-oil locomotives and 
rail cars. The number of electric motor-cars (used for traction 
in electric trains of the multiple-unit type) has increased steadily 
since the war, as might be expected from the development of suburban 
electrification. In 1931 the London Underground Railways and 
the Metropolitan District Railway owned 1,058, or practically half 
the total number of electric motor-cars in operation, while 905 were 
owned by the Southern Railway. 

' There has been a marked decrease in the number of horses used 


for shunting, and the number owned is now less than half what it 
was in 1920 (see Table XXV). This decrease is mainly due to the 
provision of humps and gravity sidings which have been a feature 


of railway operating developments in the past ten years. 

Coaching Stock. Statistics relating to coaching stock divided 
as between steam and electric stock are given in Table XXVI. 


* E. J. H. Lemon, ** Rationalization on the L.M.S.R./’ Journal, Institute 


of Transport, July, 1932. 
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Table XXV. 


Horses used for Shunting. 


1913 ... 



... 1,556 

1920 ... 



... 1,259 

1921 ... 



... 1,172 

1922 ... 



... 1,167 

1923 ... 



... 1,168 

1924 ... 



... 1,058 

1925 ... 



978 

1926 ... 



917 

1927 ... 



851 

1928 ... 



810 

1929 ... 



777 

1930 ... 



701 

1931 ... 



620 


No figures arc available concerning Pullman cars in the official 
statistics, as these are privately owned and arc operated by arrange- 
ment with the railway companies. The number is somewhat 
under 200. 

It will be observed that there is only a slight decrease in the 
seating capacity of steam stock in 1931 as compared with 1913, but 
there has been a much greater decrease in the number of vehicles. 
In 1913 the average seating capacity per coach was approximately 
48, but in 1931 it had risen to about 55. This is explained by 
the increased size of passenger vehicles. Four-wheeled coaches 
have practically disappeared, and six- wheeled vehicles arc giving 
place to eight-wheeled bogie coaches. 

Table XXVI. 

Coaching Stock. (All British Railways.) 


Tear. 

steam Sto«ik. 

Eleetrie 

Stoi'k. 

Number.* 

Seats. 

Nuinber.f 

Seat 8. t 

1913 

52,380 

2,621,721 

1,467 

125,709 

1920 

48,971 

2,446,662 

1,748 

163,445 

1921 

48,820 

2,473,644 

1,909 

174,646 

1922 

48,034 

2,466,443 

1,971 

179,984 

1923 

47,577 

2,462,167 

1,872 

178,624 

1924 

47,632 

2,484,688 

2,016 

190,626 

1925 

46,486 

2,476,237 

2,376 

239,900 

1926 

46,617 

2,600,218 

2,648 

264,379 

1927 

47,616 

2,530,617 

2,591 

257,387 

1928 

46,920 

2,619,634 

2,760 

282,421 

1929 

46,868 

2,490,204 

2,860 

300,866 

1930 

45,359 

2,486,766 

2,889 

307,677 

1931 

44,170 

2,445,072 

2,980 

318,663 


* In 1927 a somewhat different method of counting articulated stock was 
adopted and figures for that and subsequent years are not strictly comparable 
with the previous years. 

t Excludes motor vehicles. % Includes motor vehicles. 
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In 1931 the total seating capacity of electric stock, including 
motor vehicles, was 318,563 seats, and of this the four grouped 
railways operated 190,740 seats, the Southern Railway’s share being 
1 34,068 seats. The London Underground Railways, the Metropolitan 
District Railway and the Metropolitan Railway accounted between 
thorn for 113,283 seats. 

During the post-war period, railway electrification has made 
considerable progress in suburban areas and the Southern Railway 
possesses the greatest electrified suburban system in the world, 
covering now 359 route miles, or 978 track miles. Main line electri- 
fication, however, has made no progress at all, if we exclude the 
recent electrification of the London to Brighton and Worthing line. 
But even this line partakes more of the characteristics of suburban 
electrification than main line electrification. It carries a dense 
passenger traffic largely concentrated in the form of morning 
and evening “ rush-hour ” traffic. The adoption of multiple-unit 
traction illustrates the essentially suburban nature of the scheme, 
since this method was adopted owing to the need for a rapid turn 
round at termini and because it avoids locomotive shunting move- 
ments which might delay incoming traffic. 

Outside of the London area even suburban electrification has 
made practically no progress with the exception of the recent electri- 
fication of the Manchester, South Junction and Altrincham Railway 
in 1931 , which is about 9 miles in length. This is the first passenger 
line to be worked on the 1,500 volt overhead conductor system as 
recommended in the 1927 Report of the Pringle Committee. 

Main line electrification would not seem to be an economical 
proposition in this country because the large capital expenditure 
necessary would not be justified except in those few places where a 
dense traffic is available. In the absence of precise costs of main 
tenance and working it is difficult to assess the results of electri- 
fication and, unlike other traction developments, nothing but a 
large-scale experiment could even establish the working results, as 
the length of line would require to be such as to cover present steam 
locomotive runs so as to obtain economic use of expensive loco- 
motives. The extra cost is very largely a fijced sum per mile, but 
any saving which can be obtained is a definite amount per train- 
mile. At the present time wholesale electrification, even apart 
from other considerations, would be a very speculative undertaking 
owing to the possible development of the oil-electric rail car and 
locomotive! These do not necessitate the expense of laying con- 
ductor rails or wires, but at the same time they could provide many 
of the advantages of electric traction. Neither do they necessitate 
the stereotyping of traction methods such as would be inevitable 
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if wholesale electrification were adopted. On the pther hand, the 
capital cost of the oil- electric is about three times that of a steam 
locomotive, though its availability in trafiic is also greater. On 
suburban services with dense traffic, however, electrification would 
probably show a saving over oil-electric traction. Finally, in 
considering methods of traction it must be remembered that finality 
has not yet been reached in steam engine design and further improve- 
ments are still possible in the steam locomotive. 

Merchandise and Mineral Wagons, Statistics relating to 
merchandise and mineral wagons are necessarily incomplete, since 
the official figures refer only to railway-owned wagons. In addition 
to these there are some 600,000 privately-owned wagons, which is a 
number not far short of that owned by the railways themselves. 
No exact figures are available, but a census taken on 31st January, 
1928, showed the number of private-owners* wagons to be 638,215, 
of which approximately 90 per cent, were used principally for coal 
and coke traffic. In Table XXVII the number, tonnage capacity 
and average capacity of railway-owned wagons are given. 


Table XXVII. 

Railway-owned Merchandise and Mineral Wagons, (All Railways,) 


Year. 

Number including 
Brake Vans 

Tonnage (’apacity 
excluding Brake Vans 

Average Capaeitv per 
Wagon excluding 
Brake Vans. 

1913 

735,294 

* 

* 

1920 

724,380 1 

« 


1921 

740,162 

7,435,460 

10-236 

1922 

722,639 

7,324,418 

10-330 

1923 

714,246 

7,311,801 

10-438 

1924 

718,613 

7,457,902 

10-580 

1925 

721,359 

7,602,942 

10-749 

1926 

720,860 

7,665,866 

10-844 

1927 

717,741 

7,717,626 

10-965 

1928 

706,081 

7,674,268 

11-083 

1929 

700,093 

7,690,406 

11-201 

1930 

690,216 

7,644,637 

11-301 

1931 

682,759 

7,594,513 

11-361 


* Not available. f Inoludes wagons not returned from overseas. 


It will be observed that there has been a fairly considerable 
reduction in the number of vehicles since 1921, amounting to about 
8 per cent., but the tonnage capacity has increased owing to an 
increase in average capacity. In 1921 the average capacity was 
10*236 tons, but in 1931 it had risen to 11*351 tons, due to the 
adoption of 12-ton wagons as the standard for all new open and 
covered ordinary wagons. 
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Larger wagons of 20 tons or more in capacity are the exception 
rather than the rule in this country. There has, however, been a 
small increase in the number of such wagons in the post-war period. 
In 1926 there were 24,801 large-capacity wagons, of which 23,591 
were utilised for mineral traffic. By 1931 the number had increased 
to 28,915, of which 26,867 were mineral wagons. 

High-capacity wagons have undoubted advantages for mineral 
traffic, and their more general adoption would reduce the cost of 
handling traffic considerably besides increasing the efficiency of 
railways in other ways. But the main difficulties in the way of their 
adoption lie in the cost of re-equipping collieries and ports to take 
the larger wagons, together with the disinclination of traders to use 
larger wagons. In the retail coal trade indeed the organization is 
such that even the 12-ton wagon is sometimes too large ! 

For general merchandise, which passes in relatively small 
quantities and requires a rapid service, there is practically no demand 
for wagons of a greater capacity than the standard 12 -ton wagon. 
Actually truck loads of merchandise in 1931 worked out at the low 
average of 2*83 tons as compared with 9-40 tons for coal and coke. 
Partly this is due to the difierence between axle loads and cubic 
capacity, and partly it is accounted for by the fact that wagons are 
not held up waiting for full loads but are dispatched to avoid delay 
if a direct load of as little as one ton is available. 

Table XXVIII. 


Ancillary Enterprises, 1931 . 




jjjjRHMjjj 



Total (all 
Hallways). 

Steamboats, No. ... 
Steamboats, net 

47 

16 

57* 

44* 

160 

registered ton- 




23,706 

78,027 

nage 

21,936 

7,111 

26,623 

Canals, No. 

2t 

lot 

13 1 

12 

35 

Canals, length 

3 m. 

211 m. 

537 m. 

285 m. 

1,036 m. 

19 ch. 

4 ch. 

. 22 ch. 

15 ch. 

60 ch. 

Bocks, Harbours 






and Wharves, 






length of quay 
in mt 

41,988 

164,764 

95,574 

204,050 

513,895 

Hotels, No. 

9 

7 

34 1 


81 

Land, acres 

5,194 

4,949 

11,772 

13,769 

32,407 

Houses, No. 

8,390 

3,863 

25,348 

18,097 

58,768 


Inoluding five jointly owned and one jointly worked, 
t Including one jointly owned. 


As regards private-owners’ wagons, as has been said, 90 per cent, 
are utilised for the conveyance of coal and coke. The balance of 
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10 per cent, represents for the most part special types of wagon such 
as oil tankers, ore hopper wagons, or yeast vans. Coal and coke 
wagons belong to over 5,000 owners, though about one-third are the 
property of wagon-hiring firms. 

Ancillary Services. British railways, in addition to their purely 
railway service, carry out many kinds of enterprises which are 
incidental to, or connected with, their rail services. They are 
important owners of docks, wharves, hotels, steamships, lands, 
houses and canals. A summary statement of these ancillary businesses 
will be found in Table XXVIII. 

Railway Labour. In Table XXIX the number of persons 
employed on British railways is given. Between 1921 and 1931 
there was a reduction in staff of 16*3 per cent. This has been due 
to a combination of circumstances, including redundancies brought 
about by amalgamation, loss of traffic and increased mechanization 
stimulated by high wage rates. 


Table XXIX. 

Railway Staff. (All Railways , including Railway Clearing House, 


but excluding Manchester 

Ship Canal.) 

1921 

... 736,870 

1922 

... 676,802 

1923 

... 681,778 

1924 

... 700,673 

1926 

... 702,062 

1926 

... 689,264 

1927 

... 683,077 

1928 

... 677,148 

1929 

... 642,137 

1930 

... 666,630 

1931 

... 616,692 


Operating Statistics. Under the Railways Act, 1921, the railway 
companies were required to furnish the Ministry of Transport with 
more detailed statistical information regarding their work than was 
previously required. The changes introduced and the nature of the 
new statistics were ably described in a paper read before this Society 
on March 17th, 1925, by Mr. (now Sir) C. W. Hurcomb,’*' and there 
is, therefore, no need for me to explain the nature of these changes. 
Suffice it to say that the new statistical information was intended to 
determine how far that “ efficient and economical working and 
management ” of the railways was being attained which was to be 
the basis on which the railways were to be allowed- to earn the 
‘‘ Standard Revenue.” 

In this way, statistical information became available for the 
* Joum. Roy. 8UU. 3oc., Vol. LXXXVIII, Part HI, May, 1926. 
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first time regarding ton-miles, engine-mileage, engine-hours, train- 
and wagon-miles and other operating details. 

As early as 1850 Dionysius Lardner had recommended the 
calculation of such information and had suggested that a statistical 
bureau should be set up by each railway administration for organizing 
and recording statistical data. In 1902 the former N.E.R. com- 
menced to compile ton-miles, wagon-miles, passenger-miles and 
other special statistics for their own administrative purposes, but 
detailed operating statistics were not available from all railways 
until 1923. 

Tonnage alone is not in itself an adequate measure of work done, 
since it ignores the vital factor of distance. Ton-miles, however, 
reflect both distance and weight carried, but it will be realized that 
ton-miles must be considered in relation to operating efficiency with 
regard to traffic density in relation to distances. For example, 
compact heavy tonnages over short distances are vastly different 
from light tonnages over long distances, although the deduced ton- 
miles might be similar. In Great Britain ton-miles are calculated 
on the weight of the contents of the wagons and are, therefore, net 
figures. In Table XXX the total net ton-miles worked are shown 
for the years 1923 to 1931, and it will be observed that the ton-miles 
worked in 1931 were only 16,322 million as compared with 18,855 
million in 1929 and 18,961 million in 1923. 

Table XXX. 


Total Net Ton-miles worked.* (All Companies. Standard Gauge.i[) 

(000,000’s omitted.) 


Year. 

Merchandise and 
Live-stockt 
(excluding 
Classes 1 to U). 

Minerals and 
Merchandise J 
((’lasses 1 to 0). 

Coal, Coke and 
Patent Fuel. 

Total. 


6,264*7 

3,497*6 

10,198*3 

18,960*6 

1924 

6,634*9 

3,624*6 

9,903*0 

19,062*6 

1925 

6,642*4 

3,473*8 

9,315*9 

18,332*2 

1926 

6,148*9 

2,788*6 

6,104*2 

14,041*8 

1927 

6,693*9 

3,682*7 

9,470*8 

18,847*3 

1928 

6,638*7 

3,632*0 

8,662*6 

17,733 1 

1929 

6,663*6 

3,790*7 

9,410*8 

18,855*0 

1930 

5,366*6 

3,646*1 

8,882*6 

1 17,793*2 

1931 

4,941*9 

3,046*1 

8,334*3 

16,322*4 


* Includes freo>hauled traffic, 
t Excludes Manchester Ship Canal. 

t Before 1926 the basis of classification was ** Merchandise and Live-stock,” 
“ Other Minerals,” and “ Coal, Coke and Patent Fuel.” 


If ton-miles are divided by the railway route mileage an average 
figure can be obtained of the traffic density. From Table XXXI it 
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will be seen that the average amount of freight traffic per route-mile 
amounted to 808,598 tons in 1931. 


Table XXXI. 

Traffic Density. Average net Ton-miles per Route-mile per annum. 


1923 ... 


... 

. . . 943,549 tons 

1924 ... 


• t • 

... 947,540 „ 

1925 ... 



... 909,785 „ 

1926 ... 



... 695,205 „ 

1927 ... 



... 933,267 „ 

1928 ... 



... 878,669 „ 

1929 ... 



... 934,294 „ 

1930 ... 



... 881,770 „ 

1931 ... 



... 808,598 „ 


The average length of haul can be obtained by. dividing ton- 
miles worked by the tonnage. In the published official returns it will 
be found that the average lengths of haul from merchandise, coal 
and mineral traffic arc greater than the figures shown for any 
individual company, but the former relate to throughout journeys, 
while the latter refer only to the average length of haul on the 
individual systems. In Table XXXII the average length of haul is 
shown for all railways in Britain. 

Table XXXII. 


Average length of Haul in Miles, {All Railways.* Standard Gauge. 
Excluding free-hauled.) 


Year. 

Merchandise 
(except Classes 

1 to 6) and 
Lire-stock. 

Minerals and 
Merchandise 
(Glasses 1 to 6). 

Coal, Coke and 
Patent Fuel. 

All Freight. 

1923 

84*13 miles 

54-22 miles 

42*43 miles 

51-95 miles 

1924 

86-55 

tt 

63-53 

tt 

43-40 „ 

63-26 „ 

1925 

87-17 

»r 

it 

63-67 


44-03 „ 

54*33 „ 

1926 

90-70 

66-26 


47-81 „ 

60-64 „ 

1927 

89-15 


54-16 

tt 

43-70 „ 

64-60 „ 

1928 

91-07 


66-19 


41-81 „ 

63-99 „ 

1929 

92-78 

ft 

66-25 


41-76 „ 

63-79 „ 

1930 

94-83 



58-66 

tt 

42-13 ., 

54-77 „ 

1931 

97-77 

tt 

61-11 

tt 

44*02 „ 

66-83 „ 


* Excluding Manchester Ship Canal. 


It will be noticed that the average length of haul has tended to 
increase, especially in the case of general merchandise. This is due, 
no doubt, in part at any rate to road compr''ition, which has been 
keenest in the case of short-haul traffic. The increase in the average 
length of haul for coal in 1926 was, of course, due to the special 
conditions brought about by the Oeneral Strike and the coal dispute. 
In many other countries the average lengthi* ' haul is c^^osiderably 
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longer than in Britain, e.g. Austria 90 miles, Germany 104 miles and 
theU.S.A. 318 miles. 

Ton-miles divided by loaded-wagon miles give the average wagon 
load in tons. These are shown in Table XXXIII below. 

Table XXXIII. 


Average Wagon Load in Tons. 


Year. 

Merchandise 
(except Classes 

1 to (>) and 
Live-stock. 

Minerals and 
Merchandise 
(Classes 1 to G). 

Coal, Coke and 
Patent Fuel. 

All Freight. 

1922 

2*86 tons 

8-45 tons 

9 04 tons 

6-62 tons 

1923 

2-88 „ 

8-60 


9-12 „ 

5*65 „ 

1924 

2-93 

8*69 


911 „ 

6-61 „ 

i: 5 

2-5^ „ 

8-61 


916 „ 

5-50 „ 

1926 

2-89 

8-60 


917 „ 

6-06 „ 

1927 

2*9t. ,, 

8-79 


9-26 „ 

6-60 „ 

1928 

2-94 „ 

901 

>) 

9-36 „ 

6-54 „ 

1929 

2-94 „ 

9-07 


9-43 „ 

6-65 „ 

1930 

2-89 „ 

9-14 


9-44 „ 

6-69 „ 

1931 

2-83 „ 

9-16 

♦> 

9*40 „ j 

6*60 „ 


In this and the previous table it should be noted that a slight 
change in the basis of classification had been made in 1926. 

It would seem from the figures that periods of general trade 
depression tend to reduce the average wagon load in the case of 
general merchandise. There is less traffic flowing, but traders 
expect to receive the same service. It will also be noticed that 
average wagon loads for coal, coke and other mineral traffic have 
steadily increased during the post-war period. This has been due 
to the increase in the average wagon capacity. 

Table XXXIV. 


Average Freight Train Load in Tons. 


1920 




... 132-49 tons 

1921 




... 121-17 „ 

1922 




... 127-54 „ 

1923 




... 132-57 „ 

1924 




... 132-64 „ 

1926 




... 130-02 

1926 




... 124-47 „ 

1927 




... 130-87 „ 

1928 




... 127-09 „ 

1929 




... 130-92 „ 

1930 




... 127-71 „ 

1931 




... 124-73 „ 


The average freight train load in tons is obtained by dividing 
the net ton-miles worked by the total train-miles, while the average 
number of wagons per train is obtained by dividing the number of 
wagon-mi’ s by th' rmber of train-miles. Tables XXXIV and 
.. xcvi. III. Q 
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XXXV give the figures for train loads and the number of wagons 
per train respectively. 

The average load of freight trains in Great Britain is very low as 
compared with that in many other countries, notably the United 
States, where a figure of something like 600 tons is obtained. Con- 
ditions, however, are very different in Britain, which is a country 
of short hauls and one in which traders expect and obtain a better 
service than is given in other countries. The modern tendency in 
Britain is if anything to run shorter trains but to increase their 
speed. A large number of express-braked goods trains are now 
operated, and these are generally limited to a load of 30 to 40 wagons. 
In 1932, for example, the number of such trains on the L.M.S.R. 
was nearly double that in 1931. They can bo operated economically 
with comparatively moderate loads when their speed is high. In 
this case statistics relating to wagon-miles per train-engine-hour 
give a better index to efficiency than average loads. 


Table XXXV. 

Number of Wagons per Train. 


Year. 

Loaded. 

JSmpty. 

Total. 

1920 

24-49 

10-27 

34-76 

1921 

23-90 

10-59 

34-49 

1922 

23-12 

11-44 

34-66 

1923 

23-46 

11-65 

35-11 

1924 

23-66 

11-53 

35-19 

1925 

23-62 

11-43 

36-05 

1926 

24-62 

10-48 

35-10 

1927 

23-36 

11-26 

34-62 

1928 

22-93 

11-10 

34-03 

1929 

23-19 

11-30 

34-49 

1930 

22-84 

11-30 

34-14 

1931 

22-67 

11-45 

34-12 


From Table XXXV it will be observed that approximately 
one-third of the wagons in the average goods train consist of empties. 
The haulage of empty wagons cannot be completely eliminated owing 
to the unbalanced nature of railway traffic on many routes. Coal 
wagons especially have frequently to be returned empty to collieries, 
while private-owners’ wagons must be returned by a direct route, 
thus involving the railways in much empty haulage. As regards 
their own wagons, the companies have done much to reduce the 
proportion of empty mileage by means of wagon control schemes. 
During the war a system of common-user was adopted, and this has 
been retained for certain types of wagon most commonly used. 
Attempts have also been made to set up wagon-pooling schemes in 
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connection with the privately-owned wagons belonging to collieries, 
but so far progress has been slow. The 6.W.R. have unsuccessfully 
sought powers for dealing with the privately-owned wagon and have 
this year introduced a hiring scheme. They are constructing 6,000 
wagons of 20 tons capacity which will be let out on redemption hire 
terms to approved colliery companies, and it is expected that they 
will enable the whole of the export coal in South Wales to be shipped 
from high-capacity wagons. 

The next two tables (Tables XXXVI and XXXVII) refer to 
engine-mileage, distinguished between Train, Shunting and 
Other Miles in the first table and according to the mode of traction 
in the second. 


Table XXXVI. 

Engine-mileage. {Companies^ Engines. All Companies.*) 
(000,000*8 omitted.) 


Year. 

Train Miles. 

Shunting Mih>s 

Other 

Miles. 

Grand 

Total. 

Coaching. 

Freight. 

Total. 

Coaching. 

Freight. 

Total. 

1913 

260-7 

166-4 

416-0 

17-8 

114-3 

132-1 

53-0 

601-2 

1920 

219-0 

144-7 

363-8 

16-9 

116-4 

133-4 

58-5 

665-6 

1921 

205-4 

109-7 

315-1 

15-7 

87-0 

102-7 

48-4 

466-2 

1922 

239-4 

131-9 

371-3 

16-6 

99-7 

116-3 

63-4 

541-1 

1923 

261-7 

143-1 

394-8 

17-0 

109-6 

126-6 

68-3 

579-7 

1924 1 

254-6 

143-8 

398-4 

17-3 

111-2 

128-4 

60-8 

687-7 

1925 1 

261-8 

141-1 

402-8 

17-6 

109-3 

126-9 

60-2 

689-9 

1926 

233-6 

112-9 

346-6 

15-7 

89-3 

105-0 

60-2 

601-7 

1927 

268-9 

114-1 

413-0 

17-3 

112-8 

130-0 

69-9 

602-9 

1928 

277-2 

139-5 

416-7 

17-5 

106-8 

124-3 

57-9 

598-8 

1929 

283-3 

144-1 

427-4 

17-6 

109-7 

127-2 

68-6 

613-1 

1930 

284-8 1 

139-4 

424-2 

17-4 

104-5 

121-9 

56-3 

601-4 

1931 

280-7 

131-0 

411-7 

17-1 

97-3 

114-4 

51-6 

677-6 


* Excludes Manchester Ship Canal. 


Coaching train miles, apart from the exceptional year 1926, have 
increased steadily from 1921 to 1930, thus indicating that the rail- 
ways have increased the number of their passenger service facilities. 
Freight train miles, on the other hand, have shown no such increase. 
The use of high-powered locomotives and the decreased traflB.cs have 
resulted in decreased double heading by 29 per cent, in the case of 
passenger and 50 per cent, in the case of freight, so that certain 
mileage of the assisting engine formerly treated as auxiliary mileage 
has disappeared and the relation of train to engine miles has increased. 

The mileage operated by electric traction has nearly doubled 
since 1921, while another noticeable feature has been the increase 
in the mileage worked by rail cars since 1927. 
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Table XXXVII. 

Engine-mileage according to mode of Traction, (Companies^ engines. 

All Companies,*) 

(000,000’s omitted.) 


Year. 

steam Tioco'i. 

Kloi-tric 'rractioii. 

steam ami other 
Hail Curb. 

1913 

569-9 

27-2 

41 

1920 

521-6 

33-0 

1-0 

1921 

433-7 

31-5 

1-1 

1922 

507-2 

32-6 

1-5 

1923 

545-0 

33-0 

1-7 

1924 

552-1 

33-9 

1-7 

1925 

549-5 

38-8 

1-6 

1926 

459-7 

40-7 

1-3 

1927 

553-5 

47-8 

1-6 

1928 

545-6 

50-7 

2-6 

1929 

555-4 

54-0 

3-7 

1930 

541-4 

56-1 

3-8 

1931 

516-4 

57-6 

3-6 


* Excludes Manchester Ship Canal. 


The Engine-hour as a Unit of Cost. Although the ongine-hour 
varies widely in regard to quality of power and performance, such 
as the use of a Garratt engine compared with a small tank locomotive, 
it is free from the disturbing influence of changes in rates of wages 
and in price of materials, and in combination with other units such 
as train-miles or net ton-miles it provides useful indices of the 
efficiency of traffic operation. Table XXXVIII sets out the statistics 
relating to train-miles per train-hour and train-miles per engine-hour. 
The most noticeable feature of this table is the steady trend in 
improved operating efficiency during the post-war period. In 1920 
passenger trains while in service moved an average distance of 
12*99 niiles each hour, including signal checks, platform duties and 
turn-round delays, but by 1931 the distance had been increased to 
14*72 miles. These statistics are, of course, affected by the with- 
drawal of local trains due to the closing of branch lines, which 
increases the percentage of faster trains, and they include a measure 
of any improved rostering of train engines, because a mere increase 
in train speed with a corresponding increase in the time the train 
spent waiting for its next journey would not be shown in the figures. 
Engine working as distinct from train working is measured by the 
train-miles per engine-hour, and this includes time spent in shunting, 
assisting and light running. It will be seen from the table that for 
every hour in which passenger locomotives were in traffic they 
moved on the average 10*10 miles in 1920, but by 1931 the distance 
was increased to ii*66 miles. 
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For freight trains the average hourly mileage was 7*74 miles in 
1920 as compared with 9-11 miles in 1931. In the same period the 
mileage per engine-hour increased from 3* 18 to 3*61 miles. The 
tables also illustrate the small proportion of useful work in traffic 
which can be obtained from locomotives. 

Table XXXVIIL 
Train and Engine Hours, 


Ycrtr. 

Tiain-niilos i)ci Train-hour. 

Tram-miles per Engine-hour. 

Coachiiif'. 

Fioight. 

('oarlnng. 

Frciglit. 

1920 

12*99 

7*74 

10*10 

3*18 

1921 

13*24 

8*81 

10*22 

3*41 

1922 

13*85 

8*85 



1923 

13*87 

8*49 

10*79 

3*42 

1924 

13*80 

8*20 

10*74 

3*34 

1925 

13*90 

8*23 

10*82 

3*34 

1920 

13*81 

7*97 

10*80 

3-26 

1927 

14*14 

7*98 

11*08 

3*27 

1928 

14*33 

8*60 

11*28 

3*44 

1929 

14*47 

8*43 

11*42 

3*41 

1930 

14*59 

8*83 

11*55 

3*53 

1931 

14*72 

9*U 

11*66 

3*61 


A considerable saving in costs would be obtained if it were 
possible to increase the train -mileage per engine-hour, and to this 
end many operating improvements have been introduced during 
recent years, such as train control and improved signalling. There 
are, however, many difficulties to be surmounted, since traffic 
considerations, particularly the time and place of traffic demands, 
differences in the speed of different trains, station duties and the 
like have all to be taken into account. 

In Table XXXIX the average net ton-miles per engine-hour 
are shown per train-engine-liour, per shunting-hour and per total 
engine-hour. These are important figures from the operating 
efficiency point of view, as they take account of train and wagon 
loading, speed of movement and productive and unproductive time 
spent by engines. It is necessary, of course, to take into account 
the density and distance, representing the compactness of the 
traffic. 

Wagon-miles per engine-hour are shown in Table XX. These 
statistics when compiled for different areas and localities are very 
useful to the companies as a check on operating efficiency. 

Passenger-miles are only calculated for two months of the year, 
namely, February and September, and for reasons of economy the 
figures are partially estimated. Table XXI shows the number of 
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passenger-miles operated and the average distance per passenger 
journey, during the month of September, for the years 1927-30. 
They were not compiled for any period in 1931. 

Table XXXIX. 

Average net Ton-miles per Engine-hour."*^ {All Railway8.\ Standard 

Gauge.) 


Year. 

Per Train-engine- 
hour.t 

Per Shunting- 
hour. 

Per total 

Engine-hour. 

1923 

951*23 

865*41 

453*15 

1924 

916*65 

857-!)6 

443*17 

1925 


838*98 

434*47 

1926 

836*94 

786*80 

405*55 

1927 

877*71 

836*36 

428*27 

1928 


832*45 

438*16 


929*41 

860*16 

446*72 


956*89 

852*14 

450*74 

1931 

968*29 

839*70 

449*71 


* Includes free-hauled traffic. t Excludes Manchester Ship Canal. 

X Including Assisting and Light. 


Table XL. 

Wagon-miles per Engine-hour. 


Year. 

Train.* 

Shunting. 

Total. 

1923 

251*90 

229*10 

119*98 

1924 

243*22 

227-61 

117*58 

1925 

242*93 

226*12 

117*11 

1926 

235*92 

221*76 

114*31 

1927 

232*18 

221*24 

113*29 

1928 

247*63 

222*87 

117*30 

1929 

244*87 

226*62 

117*70 

1930 

255*79 

227*79 


1931 

264*88 

229*71 

123*02 


* Including Assisting and Light. 


Table XLI. 

Passenger-miles. {Month of September.) 

(000,000’s omitted.) 


Year. 

Passenger-mlleB. 

Arerage Distance 
per Passenger 
Journey. 

1927 

1,870*4 

13*40 miles 

1928 


13*87 „ 

1929 

1,973*1 

13*83 „ 

1930 

1,835*2 

13*20 „ 
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In the final table (Table XLTI) the work performed by all the 
railways of Great Britain is summarised. It will be seen that even 
in the depth of the trade depression of 1931, the railways carried 
more than 173 million tons of coal, coke and patent fuel, over 94 
million tons of goods and minerals, over 875 million ordinary 
passengers, 280 million workmen, over 749,000 annual season ticket- 
holders, equivalent to something like another 450 million passenger 
journeys, and nearly 14 million head of live-stock. 

The railways still remain the backbone of inland transport 
facilities in Great Britain, despite the progress which has been made 
by mechanical road transport since the war. They are especially 
well suited for the carriage of heavy traffic, raw materials, bulky 
articles or low-grade commodities at the one end of the scale and for 
the rapid transit of small lots over long distances at the other. The 
coal trade and most of the other “ heavy ’’ industries are essentially 
dependent on the railways, since their products could not be conveyed 
by road over long distances or in large quantities. Railways can 
also cater more effectively for intensive passenger services and for 
long-distance travel, both passenger and goods. The high speed 
which is possible on the special and carefully safeguarded permanent 
way of the railways gives them a great advantage over road transport 
on the long haul. 


Table XLII. 

The Work of the Railways oj Great Britain. (All Companies.) 


Year. 

Ooal, Coke 
and Patent 
Fuel.* 
Tons, 
000,000’s. 

other 
Minerals 
and Goods 
TralTic, 
Tons, 
000,000*8. 

Passengers. 

Live-stock. 

Number, 

000,000’s. 

Ordinary. 

Number, 

000,000*8. 

Workmen. 

Number, 

000,000*8. 

Season 

Tickets.! 

Jounieys, 

000,000*8. 

1913 j 

225-6 

138-8 

943-6 

255-7 

350-5 

19-5 

1920 

181-2 

136-8 

1,119-9 

459-1 

606-7 

17-1 

1921 

128-3 

89-6 

922-6 

306-8 

557-2 

16-8 

1922 

200-1 

101-5 

895-1 

299-6 

554-3 

16-7 

1923 

222-2 

121-0 

925-3 

310-3 

536-2 

17-3 

1924 

209-2 

125-3 

925-9 

310-3 

510-7 

17-8 

1925 

193-7 

122-3 

924-0 

308-6 

510-7 

18-7 

1926 

114-1 

101-5 

808-8 

260-2 

472-9 

18-2 

1927 

195-8 

126-1 

887-8 

287-0 

476-3 

19-7 

1928 

187-3 

118-8 

893-7 

302-2 

470-5 

19-1 

1929 

207-1 

122-4 

926-8 

309-4 

468-5 

17-7 

1930 

193-3 

111-1 

916-7 

300-6 

467-4 

16-1 

1931 

173-7 

94-7 

875-9 

280-5 

449-8 

13-7 


* Excludes free-hauled. 

t Equivalent number of annual season tickets, estimated at 600 journeys 
per annum. 
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Discussion on Dr. Fenelon’s Paper 

Sir Josiah Stamp : In rising to propose a vote of thanks to Dr. 
Fenelon I do so without reservation of any kind, having nothing but 
praise for the industry with which he has brought his material to- 
gether, the clearness with which he has set it out, and the moderation 
and care with which he has made his comments upon it. The whole 
subject of railways in every country of the world is so prominent 
that it must be very useful to have in our Journal so valuable a 
compendium of all the figures that really matter in a situation that 
is changing so rapidly, because to obtain this amount of information 
would require considerable industry and research in a number of 
different quarters. Dr. Fenelon has brought together in the most 
useful and handy form those figures which are essential if we are to 
understand what is happening in a rapidly changing world. 

I would not like anyone to think my vote of thanks lukewarm 
because it will be brief. I am anxious that I shall not be mistaken, 
because if I were to speak at any length I should be duplicating my 
many opportunities for speaking on this subject, and crowding out 
the comments of others who have fewer. I might also be regarded as 
abusing my position. It is not the custom in this Society to expose 
oneself to the charge of abusing one’s position. I should feel terribly 
hurt if anybody as a result of my remarks should take a railway 
journey to-morrow that they would otherwise not have thought of 
doing. In my twenty-five years association with this Society, I 
have never known any Fellow endeavour in any way to forward his 
own outside interests ! Dr. Snow believes that there is nothing like 
leather, but, for all we know in this hall, he might be a perfectly 
innocent civil servant ; nor have I ever known Mr. Macrosty attempt 
to describe the beauty of character in the Civil Service. So let no 
one think because I do not go into detail in discussing this paper, 
that I have not a very high opinion of it. 

Dr. Fenelon has rendered a great service in putting this material 
together. There are, however, one or two observations I would like 
to make, which will not transgress against the severe rules I have 
laid down for myself. Dr. Fenelon has referred to the history of 
Government ownership and the fact that it had some considerable 
influence. Much more might be written on this matter, because the 
effect of Government ownership was, I think, not merely that the 
railways fell behind in their equipment, but on the whole attitude 
to labour, costs, the loss of time in realizing the position with regard 
to the roads, and the necessity after coming out of Government 
ownership for amalgamation, bringing about a revival of that curious 
attitude on the subject of regulations, really appropriate to the 
’fifties and ’sixties rather than to the twentieth century, which is 
only just showing faint signs of disappearing. The regulations of 
the railways on the subject of safety everyone understands, but the 
kind of things imposed upon the railways, even down to their road 
powers in 1928, belongs to an order of ideas of thirty or forty years 
previously. Government ownership considerably delayed recog- 
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nition of the facts in these directions and also the possibility of 
organizing changes to meet altered economic conditions. 

You should not view the whole of the figures of this paper as 
“changing railways” c^ainst a static world; they are changing 
railways at the same time as, and in consequence of, a changing 
world. The whole question of the proportions of foreign trade is 
shifting. The relations between high prices and capital stocks are 
profound economic changes, no less than the visible ones brought 
about by the rise of the internal combustion engine. 

Dr. Fenelon says (p. 386) that “ on the whole it would seem 
that traffic pooling should be to the advantage of railway users 
provided reasonable safeguards for the benefit of the public and 
traders were introduced.” Even there you see that so progressive 
a mind as his seems to allow this cloven hoof of “ control ” to come 
in. If the railways are spreading they must be carefully watched 
and regulated, whereas anyone else doing the same kind of work need 
not be ! We shall find a vestigial appendix of it for many years to 
come, and nothing but a major operation will secure its removal. 
He refers to the problems thrown up by the large scale organizations. 
Here again it is not merely a question of the size of a railway. The 
railway with which I am connected is the biggest business in the 
Empire and second-biggest business in the world, according to 
capital, number of employees, and other tests. That in itself creates 
certain problems, and those problems require changes. In local 
conditions, in staple industries, such as cotton, matters are changing, 
and there is considerable unemployment. They, too, reflect on the 
necessity for different organization; departmental organization 
suitable for one branch is not suitable for another. 

There is also the function of time. The moment you bring to- 
gether a number of units that have been built as separate unities, a 
process of time change is set up. There must be a demand for high 
centralization, followed later by decentralization of different kinds. 

Dr. Fenelon touched very lightly upon the undermining of the 
old system of differential charges now coming on, which may be of 
profound interest to all the industries built up upon a system of 
classification which has lasted for a hundred years. These are not 
problems peculiar to this country. Railway expenditure is relatively 
inelastic, but there is an important discontinuity in the way in which 
it contracts with contracting receipts. Scale is highly important; 
a small-scale reduction in receipts is not easily met. The train may 
be slightly shortened, but it must still run. If there is a large 
reduction in receipts, by taking ofi whole trains you may effect a 
larger reduction in expenditure. Reduction in railway expenditure 
is not a continuous factor; it moves in jerks or in steps. 

This problem of the number of consignments is interesting. Dr. 
Fenelon rightly points out that as an effect of the war conditions 
the retailer became first of all increasingly nervous of taking the risk 
of changing prices of stocks. These rapid changes of price forced 
him to keep smaller stocks. Then came the vast increase in the 
number of types of commodities of the same class of goods. The 
retailer boasts that he will supply shirts in ten different lengths and 
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fourteen different colours. That is all very nice, but may be very 
expensive; still, the practice is with us and it has this effect, that 
the retailer is throwing his capital risks upon two things, the trans- 
port system and the telephone, and also upon two classes, the whole- 
saler and distributor. This has proceeded to such an extent that it 
has made considerable changes in the centre of gravity of financial 
depression and boom, and is not unimportant in the development 
of the economic problem of booms and depressions. 

I have much pleasure in proposing this vote of thanks, with very 
great sincerity, to Dr. Fenelon. 

Dr. E. C. Rhodes : I have much pleasure in supporting Sir 
Josiah Stamp in this vote of thanks. As time is progressing rather 
quickly I would like to confine the remarks I have to make to one 
particular part of Dr. Fenelon’s paper, the part which relates to 
operating statistics. These are of great interest to statisticians, and 
provide very good illustrations of the use to which averages can be 
put in order to convey to persons concerned the way in which a 
particular business is working. 

We imagine the various departmental Managers of Railway 
Companies sitting in their olfices each morning, and receiving reports 
relating to averages of this kind, and in that way keeping under 
their control the particular aspect of the business with which they 
are concerned. If a particular average misbehaves itself in any 
way, they immediately ask for an explanation. I often wonder 
when I look at some of the railway operating statistics whether the 
figures which are calculated are actually performing their job. I 
would like to illustrate my meaning by certain figures relating to 
the average wagon-loads. 

The average wagon-load is obtained, as Dr. Fenelon says on 
p. 413, by dividing the net ton-miles worked by the total wagon- 
miles. This is a particular figure supposed to indicate how far the 
railways are moving their traffic as economically and speedily as 
possible in as few wagons as possible by securing the maximum 
wagon loads. The following few figures are certain average wagon- 
loads : — 


Southern Railway. 


Voti Y> 

Average Wagon-load all 


freight (tons). 

1928 

4-85 

1929 

4-91 


All freight is usually sub-divided into three main classes : (1) mer- 
chandise and live stock, (2) merchandise and minerals, (3) coal, coke 
and patent fuel. 

The following table shows the average wagon-loads of these 
classes. 
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(!> 

(2). 

(3), 

1928 

• •• 

... 

2-77 

8-52 

913 

1929 

... 

... 

2-72 

8-42 

911 


Anyone looking at the “ all freight ’’ figure would infer a rise 
in the average wagon-load, whereas actually, as the detailed figures 
show, there has been a decline. What is happening is that between 
the two years there is a redistribution between the three classes of 
freight. The two heavier classes were conveyed in greater proportion 
to the total freight in the second year and they increased the average. 
The change in average is mostly a reflection of a change in redistri- 
bution of freight. It is not a reflection of a change in loading, but 
the statistician assumes that the average wagon-load is a means of 
finding out whether there has been such a change and this method 
of detecting it has broken down in this case. 

When this is considered in more detail, taking all freight for all 
railways over the whole country, we have to realise that all freight 
is divided into these three classes and the whole country sub-divided 
into four great railway groups, and each railway group, except the 
Southern, is divided into different areas. In each of these different 
areas there are different averages for wagon-loads owing to the 
peculiar distribution of industry in the country, and any change in 
time in a distribution of industrial activity would be reflected in the 
average wagon-load, so that for any given year an average wagon- 
load may show an increase not due to actual change in loading, but 
due to the fact that there was a bigger proportion of the trade in 
that year in a district where the average load was high because (say) 
a great deal of coal was conveyed in that particular area. 

The changing distribution of freight carried can be seen in the 
table below : — 

All Freight {Million Ton Miles), 
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The proportions in different areas are different and therefore the 
average wagon-loads will be difierent in the two years merely 
because activity in industry has been somewhat redistributed as 
between those two years. 

I would like to plead for some sort of standardized average 
instead of the ordinary crude average wagon-load. All the Fellows 
of the Statistical Society are acquainted with standardized death 
rates, where exactly the same kind of problem is involved. The 
incidence of death is different for age and sex. In order to get a 
proper appreciation of the changes taking place in time, a standard- 
ized death rate is calculated taking into account changes that have 
occurred in the age and sex distribution of the population. The 
same kind of thing could be done here. We could easily work out 
a standard average wagon doad, getting rid of changes in distribution 
of trading activity as between different areas and freight carried. 

1 should think that probably many others of these operating 
statistics could be submitted to the same sort of standardizing 
process. 

In conclusion, I would like to second the vote of thanks pro- 
posed by Sir Josiah Stamp. I think Dr. Fenclon’s paper will prove 
to be a very useful survey to many of us, when we want to present 
facts relating to the Kailways; instead of having to look them up 
in the annual or monthly railway reports, we shall find them in this 
paper. 

The vote of thanks proposed by Sir Josiah Stamp and seconded 
by Dr. E. C, Rhodes, was put to the meeting and carried unanimously. 

Mr. a. E. Kirkus said that Dr. Fenelon in his able and com- 
prehensive review had referred to a paper read before the Society 
on Official Railway Statistics by Sir Cyril Hurcomb eight years ago, 
and it was interesting to recall that Sir Cyril, in his concluding 
remarks on that occasion, said “ the Railway Companies themselves, 
the travelling public, the traders and the economists can refer to 
these statistics as a quarry or an arsenal from which to draw the 
material or the weapons for their respective purposes.” Dr. Fenelon 
had evidently regarded them as a quarry, and it could be said that 
he had made full use of its resources. There was, however, one stone 
left unturned — namely, the statistics relating to railway accidents, 
and these were worthy of some notice. 

In the years 1929, 1930 and 1931, the last years for which the 
figures had been published, the average number of persons killed per 
annum on trains or by the movement of railway vehicles, was 325, 
or less than one per day. If trespassers and suicides were included, 
the average was nearly two per day. The number of persons killed 
on the roads was unfortunately as high as an average gf 19 per day. 
Of the total of 325 killed on railways, only four passengers in trains 
involved in collisions were killed. This small number provided a 
striking tribute to the working arrangements and the management 
of the companies, and it illustrated the truth of the saying that the 
safest place in the world was a railway train. 
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Dr. Fenelon had referred to the low dividends received by the 
holders of ordinary stock, and the large amount of capital which 
now received no remuneration at all. Unfortunate as the financial 
position of the railways was, it would undoubtedly have been much 
worse but for the amalgamations which were effected as the result 
of the passing of the Eailways Act of 1921. By the merging of 
some 120 undertakings into four groups, very large economies had 
been effected in standardization of rolling stock, overhead expenses, 
and in other directions. Economies had resulted also from more 
efficient control, in which connexion Dr. Fenelon had mentioned the 
improvement which had occurred in the number of train-miles run 
per engine-hour. It was interesting to note that if the number of 
train-miles per hour in 1931 had remained the same as in 1922, the 
year prior to the amalgamations, the number of engine-hours worked 
by steam engines alone would have been increased by something 
like two million. Notwithstanding all the economies which had 
been made, there was no evidence that the travelling public or the 
traders were receiving a worse service than previously; on the other 
hand, it was probably true to say that never in the history of the 
railwa}'s were the companies better equipped to deal with a sub- 
stantial increase in passengers and goods when the much hoped for 
recovery in trade occurred. 

With regard to the remarks of Dr. Rhodes as to the use of 
statistics, it was not probable that any General Manager would look 
at one figure in isolation. To do so would be dangerous. He would 
no doubt review the statistics as a whole and not come to a con- 
clusion on any single figure. 

Col. C. Waley Cohen thought all were much indebted to the 
reader of the paper ; there were one or two points, however, where 
he wished Dr. Fenelon had gone a little further. Sir Josiah Stamp 
had rightly pointed out that the railways were changing in face 
of the very rapidly changing local conditions of the areas they 
serve. It was very striking that with the enormous movement of 
population and industry, the railways in the South of England did 
not seem to have got their share of the increase cither in trade or in 
population. The real fact of the matter was that the railways were 
a trading concern, and they could only succeed if they watched, as 
other traders did, the development in their area and, in competition 
with road transport, seek to assist the traders in their area. 

Mr. Kirkus, of the Ministry of Transport, had said that he con- 
sidered the facilities afforded by the railways were as good as they 
were before the war. That was a rather alarming statement, because 
he thought it was usually accepted that the railways had cut off 
many of the facilities they gave before the war. Before 1914 goods 
could be sent “carriage forward,” payment being made by the 
receiver of the goods. That was now impossible, and in itself was 
one of the great causes of the transfer of traffic from the railways to 
the roads. 

Colonel Waley Cohen said that recently he made a survey of the 
South of England to discover whether the average parcel rate of 
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motor vehicles was less than or equal to that of the railways for the 
same distance, e.g. from the South Coast to London and Birmingham. 
He was amazed to find that owing to better organization the motor 
car organization carried goods in larger bulk than the railways. 
They managed by a system of superior collection always to get a 
larger bulk for the same area than did the railways. 

The second thing he discovered was that the enormous transfer 
of goods from the railways to the roads was mainly due to con- 
venience rather than to cost of transport, and he included in “ con- 
venience ” losses on the railway, and the possibility of being able 
to make an immediate settlement when a loss did occur. 

The real curse of the railways in this country was the fact that 
the prior securities of railways had been made trustee securities, and 
the effect had been to make the railways think that they had only 
to increase the charges to the public to get revenue. This was illus- 
trated in the Act of 1921, where it actually appeared in print that 
they could raise the charges to get the standard revenue. Even 
the Chancellor of the Exchequer had realised that there was a limit 
to what could be got out of taxpayers, just as there was to what 
traders could pay for freight, and anyone alive to trading conditions 
would have realized long before 1928 that the prodigious labour of 
classification undertaken by the railways was certain to be wasted 
because the classification, as it came out, was impossible for traders 
as a trading concern. The moral was that when the 1921 Act was 
passed there ought to have been simultaneously some kind of con- 
sideration of what sort of management would be necessary when these 
new huge amalgamations took place. At the same time, the moment 
it became certain that there was going to be an alternative transport, 
all the restrictions necessary for a monopoly ought to have been 
removed from railways. It was a retrograde step, instead of remov- 
ing these restrictions from the railways, to impose them upon road 
traffic. The result was sure to come back on the trader ; it was 
a pity that instead of being an advocate before the Salter Com- 
mission, Sir Josiah Stamp had not been President. 

The real truth was that if the railway organization was going, to 
remain un-nationalized there would have to be a livening up in the 
management, and at the same time a recognition that it was 
an alternative trading concern, and a trading concern that must 
stand side by side with other trading concerns and other forms of 
transport. 

Mr. T. W. Wyatt said the chief thing which struck him in the 
paper was the absence of any reference to the effect of falling prices 
on the position of the railways. The paper was otherwise admirable, 
but this was a serious defect. Sir Josiah Stamp had often pointed 
out and given warning of the effect of falling prices and his prophecy 
had been only too true. 

On p. 384 it was pointed out that the replacement value based 
on existing assets was about 46 per cent, in excess of the capital 
expended. Falling prices would qmte upset that calculation. On 
the same page it was pointed out what a great amount of capital was 
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necessarily involved in the provision of a railway system, the fixed 
nature of the investment, and the preponderance of overhead 
charges. It was obvious that in view of these three items, falling 
prices would have a great effect on the railways and it would have 
been useful if Dr. Fenelon had given some idea of what the effect 
had been together with the general deflation of salaries, wages and 
profits. 

The distribution of capital expenditure on the railways was also 
given on p. 385, and showed the large amount of capital necessarily 
involved and the high proportion of fixed assets. These assets were 
valued on a basis of price but tremendous variations had taken place 
and this important feature seemed to have been overlooked. 

Mr. Willox said he would like to draw attention to Table II of 
Dr. Fenelon’ s paper, in which the railway capital was set forth. 
The nominal capital value amounted to about £ 1,200 million, the 
capital charges upon which represented a heavy burden on the 
railways. That was a very important figure, and if it could be 
wiped out the railways might become prosperous again. It was 
worth considering how these figures of capital value were built up. 
It was generally thought that capital was built up out of savings. 
If that were so it must be assumed that such an amount of money 
as £ 1,200 million existed before the railways came into existence. 
Considering the capital values of all the industries of the country, 
was it reasonable to suppose that, say loo years ago, the large amount 
of money which was represented in the form of capital existed ? It 
seemed quite obvious that it did not, and therefore there must be 
some flaw in the argument that capital was built up out of savings. 
If that were so, how was capital built up ? It seemed obvious that 
money must be created, and as a matter of fact it was generally 
agreed that that was so, no less an authority than Mr. McKenna 
having repeatedly explained how it was created. He said that the 
amount of money in existence varied with the action of the banks 
in lending money and calling in loans. Every bank loan created a 
deposit, and every repayment of a loan destroyed an equivalent 
deposit; therefore it might be said that all debt and all capital 
values were built up by the same process — by the lending of money 
by the banks. The original financing of new railways must have 
come from bank loans, and as they were repaid to the banks, they 
were cancelled out of existence, but they always left behind them 
figures of capital values. This was an important matter which 
received scant consideration at the present time, and it was a curious 
thing, that if this theory were true, the real assets of such wealth- 
producing items as railways were represented by debts. It might 
be said that all real capital assets were represented by figures of 
debt, but that was an inversion of the truth. If the true nature of 
the burden under which the railways — in common with all other 
industries — ^were labouring, lay in this direction, it would seem well 
worthy of careful investigation, and there existed no more suitable 
body at the present time to carry out such an investigation than 
the Royal Statistical Society. 
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Mr. M. F. Barnard said he agreed with the previous speakers 
that Dr. Fenelon had provided a good compendium for students of 
railway statistics. There were, however, one or two points that 
might bo elaborated. 

No reference was made to the fact that when railway rates were 
increased in September 1920 to 100 per cent, above pre-war level, 
the Companies were actually receiving deferred payments, because 
the Government had decided that the railways were to be main- 
tained on a self-supporting basis, and a deficit on the working of 
the railways at the rate of 54 million pounds per annum which had 
begun to accrue on the 1st April, 1920 was required to be made good 
by the end of July 1921. In other words in the eleven months 
between 1st September, 1920 and the 31st July, 1921, rates had to 
be increased to a level which not only met expenditure incurred 
during that period but cleared the deficiency which had accrued 
during the previous five months, i.c. from the 1st April, 1920 to the 
31st August, 1920. 

With regard to the effect of tariffs, there seemed to bo a little 
apprehension that tariffs might localize traffic and be worse for the 
railways. If it were borne in mind that a larger homo trade might 
be created, causing raw materials to pass over the railways to a 
greater extent, the balance should l)e in favour of an increased 
traffic for the railways rather than a diminution. 

Reference had been made to the old question of classification. 
It was, however, not so antiquated as one was led to believe. Too 
much stress had been laid on “ the value of the commodity.’’ Other 
items had to be considered, such as bulk in comparison to weight, 
risk of damage, cost of handling and saving of cost when forwarded 
in large quantities, to mention four out of the five criteria specified 
in Section 29 of the Act of 1921. 

There was a great deal of food for thought in the series of figures 
in the paper, and Mr. Barnard said he had been very interested in 
analysing the statement regarding train-miles. The author held 
that there had been an increase of 5 or 6 per cent, in train miles for 
1923-31. On analysis it was interesting to find that there was an 
increase of 19 million train miles with regard to passenger traffic, 
and a decrease of 41 million with regard to freight traffic, indicating 
that in the one case, owing to public requirements, economies could 
not be effected so readily as in the other. Taking the 1913 figures 
as a basis it was interesting to notice the increase in passenger train 
receipts per train mile was considerably less compared with freight 
train receipts, indicating that if there was any relativity, the freight 
traffic had been paying more than its share towards the upkeep of 
the Companies, 

Mr. Barnard said he had not only found the statistics a matter 
of having a quarry to go to, but also an arsenal, because whatever 
combinations were put before the railway companies, they always 
found some adventitious circumstance with which to discount the 
figures. 

With regard to the question of “ regulations,” in spite of what 
Sir Josiah Stamp had said regarding the desire of the Railway 
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Companies for these regulations to be removed, in at least one 
instance the Kail way Companies were written to and asked in what 
direction they would like the regulations removed, and they replied 
that they would rather stand by the Salter Conference and see the 
road traffic regulated. That was rather at cross purposes to what 
Sir Josiah Stamp had said. 

Mr. Barnard said he would like to support those gentlemen who 
had already spoken, in saying what an excellent paper had been 
given by Dr. Fenelon. 

Mr. John Quirey said that reference had been made to the fact 
that since the amalgamations had taken place the Railway Com- 
panies had insisted upon the payment of charges in advance. That 
was only true with regard to one portion of their traffic — the parcels 
traffic conveyed by passenger train ; it was not so of traffic carried 
by goods train. 

It was interesting to him to hear that Railway Companies could 
raise charges to obtain their Standard Revenue ; he did not think 
the speaker could have read the judgments delivered by the Rates 
Tribunal in the last four years and still hold that view. 

With regard to railway capital, it seemed to be the view of one 
speaker that railway capital was written up or down according to 
current price level. The amount of capital expenditure was largely 
at pre-war prices and first-construction prices. Any increase to the 
capital expenditure of the Railway Companies represented improve- 
ments or additions at the then current prices. 

The following comments were received in writing : — 

Mr. Samuel Chapman : The Paper so completely covers the 
various aspects of our English Railways, that it would be impossible 
to discuss the whole of it within reasonable limits. I will therefore 
confine myself to the following points. 

I venture to suggest that Tables IX, X and XI I, while requiring 
a considerable amount of labour to compile, do not materially in- 
crease our knowledge of what is going on in regard to passenger traffic. 

The statement that the average distance travelled has increased 
from i 3’96 miles in 1923 to 15*32 in 1930, while to some extent 
explained by road competition taking away a great deal of the short 
distance traffic, is also partly caused by the large drop in the number 
of workmen’s tickets and it would seem that, in order to form an 
intelligent judgment, the statistics require further sub-division. 

The average fares on the Great Western and L.M. & S. Railways 
for 1930 and 1931 are - 



o.w. 

L.M. 

&S. 


1930. 

1931. 

1930. 

1931. 

First Class 

Third Class 

Workmen 


9/10-50 

1/6-49 

2-73 

6/9-82 

1/5-54 

3-13 
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In each case, numbers have decreased in 1931, also third class 
average fares, while on both lines, workmen’s fares have increased, 
but the first class average has decreased on the L.M.S. and in- 
creased on the Great Western. 

Tables XIII and XIV are interesting, but would be more illumin- 
ating if workmen’s fares were excluded and the other columns sub- 
divided into first and third. 

Eequirements vary so much in different areas that, while it may 
be admitted that the passenger tariff has become very complicated, 
I am afraid any attempt at simplification by all-round standardization 
would be disastrous for railway shareholders and unpopular with the 
public in many districts. 

I have elsewhere suggested that as the parcels trafl&c is holding 
up very well, it may be possible to devise something for small con- 
signments by goods train, which would suit traders by giving 
accelerated delivery, at an increased rate from the ordinary goods 
rate, but less than parcels charge. 

In Table XXVIII, it would appear that Perth is twice included, 
and that the total number of Hotels should be 8o. The Table would 
be more informative if land and houses were divided as shown below 
for the G.W. and L.M.S. Companies. 



L.M.S. 

Acres. 

G-.W. 

Acres. 

Agricultural 

9,141 

3,289 

Urban and Suburban 

2,6:u 

1,660 


11,772 

4,949 

Labouring class dwellings 

1,940 

305 

Houses and cottages for Company’s servants 

12,067 

2,163 

Other houses and cottages 

11,341 

1,395 


25,348 i 

3,863 


The total number of acres of land held by the L.M.S. Company as 
compared with the G.W. is within measurable distance of the ratio 
of route miles, but an analysis discloses the relatively large amount 
of agricultural land out of the total held by the former Company. 

With regard to operating statistics, there has been so great an 
increase in locomotive efficiency in recent years, that ‘^engine- 
miles” cannot usefully be compared if lumped together for all 
Companies. On both sides of the Atlantic, very large sums are 
expended by the railways in getting out statistics of engine-miles, 
train-miles, and car-miles, and by Government Departments in 
collating the figures, which, in bulk, serve no useful purpose. If it 
be considered essential that such information be compiled for the 
information of the public (it would be interesting to have the 
percentage of the population of the United Elingdom and of the 
United States availing themselves of the mass of figures prepared 
for their study) why not go a step further and evolve for statistical 
purposes “ standard ” locomotive, train, car, and mile of line with + 
or — for deviation from “ standard ” ? 
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Mr. J. E. Allen : I regret very much that I cannot accept the 
invitation to take part in the discussion personally, so I submit 
certain observations in writing. First, I am grateful to Dr. Fenelon 
for his selection from so large a mass of statistics for presentation in 
a small space. In general I agree with his exposition. But I think 
he might have pointed out how entirely inadequate was the com- 
pensation of £6o millions which the railway companies obtained 
from the Government “ for war time arrears and maintenance and 
repairs and other consequential damages.’’ What really happened 
was this : — In August 1914 the Government took over a business 
which yielded a net retiirn of £50 millions a year ; at the end of the 
“ control ” period it handed back the business in a disorganized state 
with its profit-making capacity almost gone. For this very real loss 
the railway shareholder received practically no compensation. 

My second point is the enormous cost of the permanent way, 
stations, etc. Would Dr. Fenelon agree with my proposition that 
“ in all forms of land transport (road, canal or railway) the main item 
of cost is not the vehicle and its propulsion but the permanent way ” 1 
Hence the ability of the road motor vehicle, either goods or passengei, 
to quote rates and fares which are below those charged by the rail- 
ways. It can do so ouly because it is permitted to throw a large part 
of its running costs, i.e, the construction, maintenance, lighting, 
signalling, and policing of its permanent way on the ratepayer. In 
the case of some of the biggest and most destructive road vehicles, 
e.g, a lorry weighing ten tons unladen drawing a trailer half its size, 
and using steam, heavy-oil, or town gas, the total payment for the 
use of the road is only £54 if it has pneumatic tyres, or £66 if it has 
hard tyres. It would pay the same if it weighed five tons. Thus 
at present the duties paid for commercial motor licences are like an 
income tax which should take 5s. in the pound from a clerk, 2s. 6(f. 
from his employer, and Qd. from a millionaire. The present scales of 
licence duty were bound to encourage the use of the heaviest and most 
destructive vehicles. 

All this is strictly relevant to a consideration of British railways 
since the war, seeing that their deplorable financial condition is 
largely due to road competition which has been subsidised by the 
ratepayer and encouraged by the Ministry of Transport. To divert 
traffic from the railways to the roads is a misuse of our national 
resources. I do not deny the superior convenience of door-to-door 
transport which the road motor offers; but this convenience is a 
thing worth paying for. 

Moreover, while road competition has undermined the financial 
position of railways in France, America, and other countries (I 
think it is worked under special restrictions in Germany), there is a 
special factor operating in this country. In effect the Eailways Act 
of 1921 makes the trader and the traveller the senior partners of the 
railway shareholder. (Possibly the Chancellor of the Exchequer 
and the local rating authority could also be ranked as senior 
partners.) I say this because under the presumed bargain the 
railway companies undertake to carry all the traffic offered to them, 
whether goods or passengers, in return for the net revenue of 1913, 
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together with one-fifth of any surplus. If the standard revenue is 
exceeded, they must give back 80 per cent, of the excess to the 
public in lower charges. In other words the Excess Profits Duty is 
to be applied to the railway companies, and to them alone, in its 
severest form. 

As a matter of fact the standard revenue has never been attained, 
so this provision has not worked. But the Act failed to provide for 
a decline in traffic due to the depression of trade which was likely to 
follow the post-war boom, except by the method of raising rates and 
fares, which is inapplicable when other prices arc falling. 

Another point generally overlooked is that railways, unlike other 
concerns, arc rated on their actual profits. So again the community 
has a direct interest in the financial prosperity of the railways. I 
am aware, of course, that the rating relief under Mr. ChurchiU's 
derating scheme has to be passed on in the shape of rebates on certain 
kinds of heavy traffic. Dr. Fenclon notices the enormouvs increase m 
the railway wages bill, which is out of all proportion to the increases 
obtained by workers in other industries. This is a direct result of 
Government control. As the (iovernment did not feel obliged to 
maintain any definite relation between revenue and expenditure, 
it could give increased wages to railway men without asking 
traders and travellers to pay higher rates or fares. Another point 
taken by Dr. Fenclon is the unfairness of the “ workmen’s fares ” 
imposed by Parliament on the railways, while omnibus and coach 
companies are left free from a similar obligation. Yet it would be 
more equitable to impose such a condition on transport companies 
using the public roads by licence, than on those using their own 
tracks. I am not sure that there is any economic justification for 
imposing the obligation to sell a service, or a commodity, at less than 
its fair price to certain persons, except in return for some concession 
from Parliament roughly equivalent in value. These fares, 1 may 
add, are not, and cannot be, confined to workmen ; I have sometimes 
travelled with a “ workman\s ticket,’’ but never on my way to work. 

Dr. Fenelon refers to the effect of road competition in destroying 
the basis on which the charges for goods traffic have been built up. 
Railways are supposed to charge “ what the traffic can bear,” i.c. 
they make the expensive stalls and boxes pay for cheap seats in the 
pit. This is a distinct gain to the community, which needs cheap 
transport for its heavy and bulky goods. But the road vehicle 
charges according to the “ cost of service,’’ and thereby attracts 
from the railways the highly-rated traffic. I doubt if the small 
saving in the transport costs of such goods over reaches the ultimate 
consumer. It is too small to be passed on over the counter. 

I agree entirely with Dr. Fenelon’ s views on main line electrifica- 
tion, at least in a country like our own which has ample supplies of 
good coal. Moreover, the Diesel-electric locomotive has possibilities 
which cannot yet be estimated. I shall be very sorry to see our 
railways as well as our Navy dependent on fuel brought from distant 
countries over which we have no political control. 

It may be a difficult question to answer : — What is the real cost 
of transporting looo tons of goods, or io,ooo passengers, from 
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London to Birmingham, by railway and by road respectively, when 
all the charges of and incidental to the rival forms of transport have 
been calculated ? Until the proposals of the Salter Conference, or 
something not unlike them, have been adopted by Parliament, we 
cannot tell by experience what are the relative costs of transporting 
goods and passengers by rail and road respectively. At present it is 
quite clear that road transport is subsidised by the ratepayer, since 
at least £40 millions out of the £60 millions annually spent on our 
roads must be debited to the heavier motor vehicles. Moreover, 
since the use of the roads by motor vehicles of all kinds — cycles, cars, 
coaches, omnibuses, and lorries — differs both in kind and degree from 
the use of the roads by horsed vehicles in the pre-motor period, 1 
hold that the taxpayer and the ratepayer are entitled to a payment 
for the use of the roads as well as a repayment of the money spent on 
them. Further, the enormous casualty list- -some 6,000 deaths and 
150,000 injuries every year — is part of the cost of road motor trans- 
port, though it cannot be assessed in terms of money. If the pro- 
visions imposed upon the railways by Parliament to secure the safety 
of the public were imposed equally upon road motor vehicles, motor 
traffic as we have it to-day would cease to exist. I contend that the 
poorer members of the community, i,e. those not rich enough to own 
a motor of any kind, have a very real grievance against those who 
have driven them off their roads and diminished the amenities of their 
lives. 


Mr. H. G. Lewis : Dr. Fenelon’s paper contains much that 
appears to call for an early amendment of the “ standard revenue ’’ 
and rates and charges provisions of the Act of 1921 . The virtual 
monopoly envisaged by these provisions has disappeared and it is 
unlikely that trade recovery, even on a large scale and combined with 
the utmost economy in operation, would enable the standard net 
revenue to be achieved. Further, a recent application to the Kail- 
way Kates Tribunal for consent to a “ flat ’’ rate covering an 
important traffic was refused on the basis of the Act. 

Dr. Rhodes has demonstrated the danger of averages isolated 
from the relevant statistics. It is equally important in many cases 
to consider also the relevant costs, particularly in such instances as 
the locomotive statistics quoted from Mr. K. J. H. Lemon’s paper 
before the Institute of Transport. It would be possible considerably 
to extend the mileage between general repairs of a locomotive by 
carrying out more frequent repairs of a lighter nature, the total cost 
of which, together with that of the ultimate overhaul, might result 
in an increased repair cost per mile run. In practice, repairs are 
classified, and from a statistical point of view it may be interesting 
to state that a survey of the general condition of a stock of loco- 
motives caii^ readily be obtained from frequency tabulations of the 
engines according to mileage run since last repair and mileage between 
repairs. If this is taken out at six-monthly intervals in groups of, 
say 5,000 miles, and average standards can be fixed, the mean 
dispersion coefficients of these series over a number of periods should 
provide useful indices of maintenance. 
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Operating economies generally are not so easily effected as some 
railway critics appear to believe. The organization, although 
widespread and often apparently unwieldy, is at the same time a 
balanced machine and what may appear to be economy in one 
direction may result in increased expense or mere loss of revenue in 
another. Except in minor cases, true economies can be indicated 
only by a close study of the co-ordinated departmental costs and 
statistics and these are receiving ever increasing attention. 
Incidentally considerable economies have been obtained in the pre- 
paration of the figures themselves by the rapidly extending adoption 
of mechanical tabulation. 

Mr. Barnard, in supplement to his remarks made at the meeting, 
drew attention to the statement with regard to the decrease in the 
size of consignments and the increase in small parcels carried by the 
Railway Companies. He did not think this was accounted for 
entirely by the smaller requirements or stocks of the retailer, but 
reflected to a large extent the habit of certain traders of sending 
consignments of a lorry load or more of the higher classed traffics by 
road and the smaller consignments or parcels by rail. 

If this were so, he submitted that it bore out his suggestion that 
classification was a matter of concern to the road haulier as well as 
to the Railway Companies because the former based his charge, 
generally speaking, on the cost per vehicle-mile,’’ and hence 
obtained the carriage of the vehicle load (i.e. truck load equivalent 
on road); the Railway Companies being left with the smaller con- 
signments and parcels which would fail to make up a minimum vehicle 
load, upon which the Road Company based their charge. 

Dr. Fenelon in reply, said : As it is getting late and there are only 
a few minutes left me in which to reply, I will now merely deal 
briefly with a few points which have arisen and later elaborate my 
remarks for the printed reply in the Journal, 

In the first place, I am greatly indebted to Sir Josiah Stamp and 
Dr. Rhodes for their kind remarks in proposing the vote of thanks 
and I thank you all for the friendly way in which you have received 
the paper. I am glad that Sir Josiah Stamp emphasised the im- 
portance of considering post-war railway problems in connection 
with a dynamic and not a static background. The post-war period 
has been a transitional period for British industries and trade. At 
the same time as British railways have been improving their organ- 
isation and introducing various technological improvements, eco- 
nomie conditions have also been shifting and changing. Dr. Rhodes 
has pointed out that railway operating statistics must be used with 
care. That is undoubtedly true and, like all statistics, they have to 
be considered in relation to what they represent, how. they are 
obtained, and what limitations are involved. As Mr. Kirkus said 
later, a railway manager would no doubt review the statistics as a 
whole and not look at one figure in isolation. 

Mr. Kirkus also referred to statistics of railway accidents. I am 
glad that this aspect has been brought up and I would like to join 



1933.] 


on Dr. Fendon^s Paper. 


435 


with him in his tribute to the remarkable safety of British railways. 
I fully agree that the financial position of British railways would 
have been much worse but for the amalgamations effected in 1923, 
which enabled many economies to be obtained. The position, 
moreover, would have been extraordinarily difficult for the railways 
if 214 different companies had had to face acute road competition 
each in a small area of its own. 

I cannot quite agree with Col. Waley Cohen that the railways have 
not shared at all in the greater prosperity of the South as compared 
with the industrial North. He also referred to the greater con- 
venience of road transport, and it is undoubtedly true that for 
certain kinds of traffic road transport is more convenient than rail, 
though in this connection the new coptainer, railhead, and similar 
services which have been introduced during the past few years, 
should serve to increase the competitive power of the railways. 

Mr. Wyatt raised the question of the effects of falling prices. It is 
true that much railway expenditure is relatively inelastic, and hence 
a fall in general prices would adversely affect the railways. On the 
other hand the reduction in the price level has enabled the railways 
to effect certain economies in the purchase of materials. Some part 
of the total savings of £28 million recorded between 1923 and 1931 
has been due to this cause but, as there is no special index number 
available to show fluctuations in the cost of railway materials, it is 
not possible to give an exact indication of the proportion of the 
savings so due. There have also been some reductions in wage 
costs, since wages were based on a sliding scale adopted under an 
agreement negotiated with the trade unions in March 1920. For 
each Conciliation Grade a standard or “ B ” rate was fixed at 100 
per cent, above average pre-war rates, together with a current or 
“ A rate representing the standard rate plus the then existing 
bonus of 33s. per week. The ‘‘ A ” rate was subject to variations 
according to changes in the Ministry of Labour’s Cost of Living 
Index Number on the basis of one shilling change in wages for each 
variation of 5 points in the Index Number. In no case however, 
were wages to fall below the standard or “ B ” rate. This agreement 
remained in force till 1931, when earnings were subject to a 2^ per 
cent, deduction with a further 2^ per cent, reduction in respect of 
all earnings in excess of 405. per week. At the same time certain 
modifications were also made in overtime rates and conditions of 
service. It was however provided that male adults whose basic 
rates were under 41s, per week should not receive less than their 
basic rate, and in no case was the deduction to exceed 6$. per week. 

As regards railway capital costs, it should be remembered that the 
greater part of railway capital was raised in pre-war days by means of 
public subscriptions. The method adopted in showing the amount 
of railway capital is based on what is known as the Double Account 
System. This indeed is a statutory requirement and the actual’ 
form of the accounts is prescribed in detail by various Acts of 
Parliament. A similar system, it may be noted, has been applied 
to other enterprises, such as canals, waterworks, and gas companies, 
where the capital is contributed for a specific purpose partaking of 
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a permanent character. In the Capital Account - which deals with 
the fixed or permanent assets and the Capital and Debentures 
subscribed — the assets are not written down but appear therein at 
cost. No revaluation or readjustment of the assets is allowed. A 
Reserve Fund Account or an Insurance Fund might be created out 
of profits and debited against the Revenue or Profit and Loss 
Account and this is done for example by certain gas companies. 
Trust-owned ports are required to set aside out of revenue one per 
cent, per annum for purposes of capital amortization and it has been 
suggested that this principle might w^ell have been applied to railways. 
Mr. Willox has raised the question of capital reconstruction but 
this is rather a big problem to tackle in a short reply. No doubt if 
a reduction in prior charges fiould be effected it would benefit the 
junior stocks and might enable additional capital to be more easily 
obtained, but the matter is complicated by the fact that the prior 
stocks are, or were, trustee securities and the investments were 
presumably made because of the security offered. 

I am indebted to Mr. Quirey for answering several questions 
raised in the discussion. As he has pointed out, it is only in the 
case of parcels traffic carried by passenger train that the (jompanies 
have insisted on payment in advance. A stamp system of prepay- 
ment has been adopted, which has greatly simplified the clerical 
and accounting work involved and saved a great deal of expense. 

Mr. Chapman suggests that certain of the tables might have 
been further subdivided. I should have liked to go into greater 
detail but I hesitated to add to the length of the paper. Mr. Chap- 
man also queries the total number of hotels owned or worked by the 
railways. The number 8 i is correct ; the explanation being that 
the total figure in the last column of table XXVJIl includes rail- 
ways outside the four groups. The additional hotel is at Mumbles 
(South Wales Transport Company) and though this is rather in 
the nature of a refreshment room, it is classified as a hotel for the 
purposes of the Accounts and Returns furnished pursuant to the Act 
of 1911. 

Mr. Allen raises the question of the proportion of cost due to the 
permanent way. On British railways somewhat over 8 o per cent, of 
the capital expenditure on the railway proper (that is apart from 
ancillary enterprises) has been incurred on the permanent way and 
buildings, while of the annual expenditure about 14 per cent, is 
required for the maintenance of the way and works. In the case of 
canals, it is obvious that by far the greatest proportion of the capital 
cost is due to the construction of the waterway, locks, reservoirs 
and pumping machinery. No exact figures are available for the 
total capital cost of road construction and it will be remembered that 
the Salter Committee were not able to determine any exact monetary 
equivalent of the ‘Megacy of the past'’ though they , considered 
that it might be fairly set off against the “ community use " of the 
roads. 

Mr. Barnard has correctly pointed out that classifications are 
also applied by road transport concerns, since they must take account 
of various factors which affect their costs. Railways, however. 
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have based their tariffs in the main on the value of the commodities. 
Cost of service has only been a subsidiary factor. This method has 
enabled them to carry low-grade commotoies, such as coal, ores, or 
iron, at low rates and in this way they have provided cheap transport 
for the raw materials of many of our industries. It is significant 
that many firms which distribute their product entirely by road 
still use the railways to carry their coal and other raw materials. 
Should the railways’ system of classification break down, the rates 
for low grade traffic would probably have to be raised. 

In conclusion, I should like again to express my grateful thanks 
for the very kind way in which my paper has been received. 

As a result of the ballot taken during the meeting the following 
candidates were unanimously cleeted Fellows of the Society : 

Victor Percival Aitgustino Derrick, F.T.A. 

Alfred Henry Spaiill. 

B. Vedantaiengar, B.A. 
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Public Expenditure and Trade Depression. 

By E. 6 . Hawtrey. 

[Read before the Royal Statistical Society, April 25th, 1933, the 
President, the Rt. Hon. Lord Meston of Agra and Hunottar, 
K.C.S.I., IaL.D., in the Chair.] 

I. The Meaning of Trade Dejrression, 

The Eoyal Statistical Society is so familiar with the position of 
Government servants speaking in public that it is hardly necessary, 
except for purposes of record, for me to explain that what I have 
to say will express only my personal views and is not to be associated 
with my official position in the Treasury. 

In the controversies arising from the present economic crisis the 
question of expenditure by public authorities has figured prominently 
both in this country and elsewhere. The undertaking of a programme 
of public works with a view to “ giving employment ” has been 
extensively advocated, and is indeed the favourite proposal of those 
who think that “ something must be done.’^ And at the same 
time the decline in the yield of public revenues has raised the ques- 
tions of budget deficits, heavy taxation, and economy in public 
expenditure in an acute form. 

I propose to examine the economic principles involved in these 
questions, and to show what is the bearing of measures for raising 
and spending public funds upon the problem of escaping from the 
trade depression. 

I must start with some preliminary remarks about trade depres- 
sion. I should define trade depression primarily as a shortage of 
demand in terms of money. Producers, unable to sell their output 
at remunerative prices, produce less and sell at lower prices. There 
results a decline in profits and in employment. The total of incomes 
in terms of money, the “ consumers' income," as I call it, shrinks in 
a proportion compounded of the fall of output and the fall of prices. 

Now the consumers' income is the source of demand. If we 
give the name “ consumers' outlay " to what is spent out of income, 
whether on goods, services or securities, then demand practically is 
the consumers’ outlay. Any expenditure which is not out of income, 
representing either a transfer of capital from one holder to another 
or a transfer of goods from one intending seller to another, is not 
ultimately demand at all. 

The shortage of demand that arises at a time of depression may 
be described simply as a shrinkage of the consumers' income and 
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outlay. Incomes are derived from production; they are paid out 
of the proceeds of sale of the goods and services produced. The 
shrinkage of the consumers’ income is itself the result of the shrinkage 
of these proceeds of sale-. The shortage of incomes results from 
the shortage of demand, and the shortage of demand results from 
the shortage of incomes. 

That is the vicious circle of deflation. The problem of escaping 
from the depression is the problem of breaking the vicious circle. 
From the single cause of the shrinkage of the consumers’ income 
there flow all the well recognised characteristics of depression, 
unemployment, the vanishing of profits, the embarrassment of 
debtors, the fall in the yield of tax revenues. If by any device 
additional incomes can be created, they bring with them additional 
demand and therefore additional production, which in turn means 
additional incomes. 

When this process is set in operation, the enlargement of money 
incomes takes the form partly of a rise of prices as well as that of 
an increase of production. Consequently the volume of employ- 
ment docs not increase quite in proportion to the consumers’ income. 
The difference is accounted for by a reinstatement of profits. At a 
time of depression profits are below normal ; they are less than the 
normal proportion of the consumers’ income ; in fact it is because 
industry has become unprofitable that it is under-employed. 

Equilibrium might be regained by a reduction of wages, without 
any enlargement of the consumers’ income, provided prices did not 
fall further, for industry would thereby be made remunerative, and 
profits would once again supply an adequate motive for enterprise. 
But the reduction of wages is an alternative outside the scope of 
our present subject. What we are concerned with is the prospect 
of breaking the vicious circle of deflation by way of an enlargement 
of the consumers’ income. 

II. Oovernment Expenditure and Consumers^ Income, 

I turn next to an examination of the relation of public expendi- 
ture to the consumers’ income and outlay. Government expenditure 
is ordinarily met through taxation from the incomes of the people. 
Taxation forms part of the consumers’ outlay; it is so much as is 
provided out of income for the services and expenses of Govern- 
ment. At the same time Government expenditure gives rise to a 
group of incomes, those derived from rendering services to the 
Government or selling things to it, together with the interest on the 
national debt and the pensions and benefits paid from public funds. 
This group of incomes will tend to be equal to the public revenue 
from taxation and other sources. They will not be exactly equal, 
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for there will be capital transactions ; not only will the Government 
probably on balance either borrow or repay debt, but the traders 
from whom the Government buys may be modifying their working 
capital. But for our present purposes we may assume them to be 
equal. 

Suppose the consumers’ income to amount to loo millions of 
currency units a month. Let the revenue from taxation be lo 
millions, and let the expenditure of the Government and the group 
of incomes derived from that expenditure be the same. Then the 
consumers’ outlay is composed of lo millions paid in taxes and 90 
millions spent on marketable products. “ Marketable products,” it 
should be explained, are to include all objects of expenditure other 
than the services of the Government, not only commodities and 
services, but also securities, the investment market being regarded 
as a channel for directing savings out of income into capital outlay. 
The consumers’ income is composed of 90 millions derived from the 
production and handling of marketable products, and 10 millions 
from the Government. 

Now suppose that the Government expenditure and taxation 
are each increased from 10 to ii millions a month. If the increase 
occurs at a time when the productive resources of the country arc 
fully employed, the additional services required by the Government 
can only be provided by diverting productive power from other 
purposes. The outlay on marketable products and the incomes 
derived from them must both be reduced from 90 millions a month 
to 89. 

But if at the time the country is not fully employed, it is possible 
for the additional million of Government expenditure to provide 
new incomes to the amount of a million without encroaching on 
existing employment. The extra taxation, it may be said, will 
diminish by a million the resources which the taxpayers have to 
spend on marketable products, but there is a new contingent of 
taxpayers, for the new incomes created by the Government expendi- 
ture will reinforce the pre-existing taxable incomes, and it would 
seem that the sum spent on marketable products will remain un- 
diminished at 90 millions. The consumers’ income will have been 
increased from 100 millions to loi millions, and the amount of em- 
ployment given will have increased accordingly. 

This is a perverse result ! For no one wants to prove that a 
Government can increase employment by increasing taxation. 
And indeed it is easy to put the sequence of events in a different 
light. Suppose that the Government starts by imposing taxation, 
and reducing the resources of the taxpayers from 90 millions- a 
month to 89. The incomes derived from supplying marketable 
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products will be thereby reduced to 89 millions, and, till Govern- 
ment expenditure begins, the consumers’ income will be reduced 
to 99 millions a month. The new incomes derived from the Govern- 
ment expenditure will do no more than restore the consumers’ 
income to 100 millions, and will leave the incomes derived from the 
supply of marketable products at 89 millions. 

Which analysis is correct? I do not think any theoretically 
certain answer is possible. We cannot even say that it depends on 
whether the imposition of the new taxes precedes or follows the 
engagement of the new Government employees, for we cannot know 
precisely what thf time lag will be between the imposition of the 
taxes and the consequent diminution of the taxpayers’ expenditure 
or between the engagement of the employees and the consequent 
increase in their expenditure. But clearly, whatever these time 
lags may be, it would be possible, by postponing the taxation sufiB.- 
ciently, to ensure the expenditure taking effect first. 

That will mean that the Government must borrow temporarily 
for the interval of time before the new revenue comes in. 

HI. Gorernment Borrowing ay\d Inflation, 

But of course the universal assumption is that schemes for giving 
employment through Government expenditure will be financed by 
borrowing of a permanent or long-term character. 

Let us then assume that thjit is the course followed. The Govern- 
ment issues loans to raise the funds for the additional expenditure 
of a million currency units a month. But if the loans are issued by 
the ordinary procedure through the investment market, they will 
presumably be subscribed out of income, just as much as if the money 
had been raised by taxation, and the same question arises as to 
which comes first, the decline in demand for marketable products 
arising from this diversion of income, or the increase in demand 
arising from the Government outlay. 

The investment market is the channel through which savings are 
made available for capital outlay. New issues of securities are 
brought out to meet the cost of new capital outlay, and it is the 
function of the market to equalise the new issues with the available 
supply of savings (allowance of course being made for the savings 
applied to capital outlay without the intervention of issues of 
securities). ^ 

Long-period equilibrium is secured in the market by the estab- 
lishment of a rate of interest sufficiently deterrent to keep new 
capital outlay within the appropriate limit, but over short periods 
the market relies on more direct methods. An excess of new issues 
is felt through dealers (among whom are to be included the under- 
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writers of the new issues) being overloaded with securities which 
have to be held with borrowed money. Under such conditions not 
only do the prices of securities fall, but the terms specifically 
attaching to new issues are made more onerous, and some new 
issues, to which the market is expected to be specially unfavourable, 
are refused altogether. 

Thus the investment market is to be regarded as limited in 
capacity. If offered more securities than it can take, it will reject 
the excess. If the Government draws upon the investment 
market’s resources, there will be so much less left for other 
purposes. 

But there must be a considerable interval before the effect of 
the diversion of investible funds to the Government is felt in a 
slackening of the capital outlay undertaken by private enterprise. 
Capital fiotations usually require a long preparatory period of plan- 
ning, and, when the investment market becomes unfavourable, those 
which can be postponed or abandoned without excessive loss are for 
the most part still in an early stage, and would not have involved 
actual outlay till months later. 

In the ordinary course the Government’s own capital outlay 
would also involve an equally long preparatory period. But that 
can be avoided if the actual issue of the loan to raise the money is 
deferred till the project is ready to start. 

It will be observed that the essential condition of the Govern- 
ment expenditure having a favourable effect is that the raising of 
money out of income, whether from taxpayers or from investors, 
should come at a sufficiently late stage. And it is easy to see why. 
The expenditure is then made in the first instance htj a creation of 
credit^ and there is for the time being a clear addition to the con- 
sumers’ income and outlay. That addition enables money to be 
raised by tax or loan without diminishing the outlay on marketable 
products. The Government expenditure of 1,000,000 units a month 
increases the consumers’ income to 101,000,000 and the outlay on 
marketable products to 91,000,000. 

Left to itself, the increase in demand would bring about an in- 
creased output of marketable products, a further increase in con- 
sumers’ income and in demand, and so the full operation of the 
vicious circle of inflation. The raising of the money from consumers 
reduces the outlay on marketable products to 90,000,000 again, and 
so restricts the additional incomes to 1,000,000. 

Thus the Government expenditure is a vehicle of inflation. And 
it is open to the obvious criticism that any such vehicle is super- 
fluous. It is the inflation that causes the enlargement of the con- 
sumers’ income, and the inflation can be started by suitable measures 



443 


1933.] and Trade Depreasum, 

of credit relaxation without being associated with any Government 
expenditure. 

Nevertheless that does not altogether dispose of the matter. 
Certain further arguments need to be considered. 

IV. Mr, Keynes on “ Investment, 

In the first place I must refer to the position of Mr. Keynes, who 
has in recent years been a persistent advocate of Government ex- 
penditure as a means of relieving depression. In his Treatise on 
Money he gives the name Investment ” to so much of the output 
of the community per unit of time as is not disposed of to consumers, 
or, more briefly, investment is “unconsumed output” per unit of 
time. Employment varies with output, and therefore, if con- 
sumption be assumed not to change, an increase in employment 
means an increase in investment. Investment in working capital 
or in stocks of commodities Mr. Keynes believes not to be sensitive 
to the rate of interest, and, if that is so, then the only factor that can 
be modified by credit regulation is investment in fixed capital. 

Now credit regulation proceeds primarily through the short- 
term rate of interest, and therefore, Mr. Keynes would say, to dispel 
a depression, it is necessary to wait for the short-term rate of interest 
to aflEect the long-term rate and then for the long-term rate to affect 
the amount of capital outlay. That must be a slow process, and, if 
everything depended on an increase of expenditure on fixed capital, 
the intervention of the Government to effect such an increase would 
be justified. 

Its intervention would have to be such as to bring about a real 
net increase. In so far as the Government’s capital outlay merely 
takes the place of an equivalent amount of capital outlay by private 
enterprise, nothing is accomplished. The Government’s outlay 
must not be on objects which private enterprise would otherwise 
undertake, and it must therefore be confined to those which either 
do not promise a revenue sufficient to cover interest, or, if revenue 
yielding, are legally or practically Government monopolies. 

Further, even when these conditions are fulfilled, the Govern- 
ment must not encroach on the supplies of investible funds available 
for private enterprise. When the Government issues loans and 
draws on the resources of the investment market, the market 
becomes less favourable to other new issues. If the long-term rate 
of interest rises, and the reluctance of the market is made effective, 
the progress of revival through the reaction of credit relaxation on 
the investment market will be delayed. 

In fact what is really needed is that the Government finance its 
capital outlay by a creation of credit, and that the central bank 
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cooperate by allowing a credit expansion to occur. We must sup- 
pose the creation of credit for the Government to be employed to 
hasten the effects of a credit expansion which the central bank is in 
any case trying to induce. 

The Government will presumably raise money by the issue of 
short-dated securities, such as Treasury bills, to the banks, and the 
central bank will itself buy securities with a view to increasing the 
cash reserves of the banks and so inducing them to take the Treasury 
bills without restricting the accommodation they grant to traders. 

V. Commercial Borrowing, 

Mr. Keynes’s argument depends primarily on long-term invest- 
ment being the only part of business which is sensitive to credit 
regulation. And here I cannot help thinking that his use of the 
word “ investment ” to mean unconsumed output has gained, from 
readers of the Treatise and possibly from Mr. Keynes himself, a 
readier assent to that view than it really deserves. For in ordinary 
usage investment means long-term investment, and does not include 
commercial borrowing at all. The purpose of a very great part of 
bank advances and especially of bills is to enable traders to carry 
stocks of commodities in the interval between purchase and sale or 
between purchase and use. There are of course bank advances to 
finance goods actually in course of manufacture or in transit, and 
these advances cannot easily be contracted or expanded except as a 
result of decreased or increased activity. But the commodities 
reposing in stock in marketalde form invariably account for a very 
large part of the credit facilities required in any highly developed 
community, and any trader’s holding of these commodities can be 
varied within wide limits with very little inconvenience to him. 
This applies not only to the finished goods in the hands of retailers 
and wholesale dealers, but also to the materials and intermediate 
products awaiting use in the hands of manufacturers. All alike are 
in a position to delay their purchases whenever the charges for bor- 
rowing money are raised, or their bankers show in other ways a 
reluctance to lend. And, when the economic system is working 
normally, a reduction of charges and a relaxation of credit would 
meet with an immediate response in a hastening of purchases, and 
a consequent stimulus to productive activity. 

If we seek numerical data indicating the magnitude of these 
stocks of commodities, the statistics of balance sheets appended to 
the American income tax returns afford some enlightening informa- 
tion. The “ inventories ” of those manufacturing and commercial 
companies which furnished their balance sheets for 1928 amounted 
to $18,000 millions, and their short-term indebtedness to $13,000 
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millions. The returns cover the great majority of corporations 
subject to tax, but they entirely exclude private firms and partner- 
ships. It may be mentioned that business and partnership incomes 
accounted in 1928 for $5,174 millions in the individual income tax 
returns, though we cannot say how much of this represented manu- 
facturing and commercial concerns. Manufacturing and commerce 
accounted for $5,991 millions out of $10,618 millions of income from 
corporations. 

The goods actually undergoing a process of manufacture, in the 
loom or on the lathe, could only form a very modest proportion of 
the total. It is clear that the amount of goods in marketable form 
held in stock must have been very great. A relatively small change 
in the total, if made over a short period, would have an enormous 
effect on production. If traders sought to increase their stocks by 
$500 millions, and the effect on industry of the additional orders 
given were concentrated in one month, the consequent increase in 
production would be at the rate of $6,000 millions a year, or, say, 
7 per cent, of the national income. 

When production is stimulated in this way, through traders 
being led by easy credit to hasten their purchases of goods, there is 
not necessarily any considerable increase of ‘‘ investment ” in Mr. 
Keynes’s sense of unconsumed output. 

The traders who order increased consignments of goods do so, 
no doubt, because with easier credit they are mllwg to hold larger 
stocks. But the increased activity generates increased incomes and 
increased demand. Sales increase nearly as fast as output, and the 
actual increase in unconsumed output may be very small or even 
non-existent. 

To say that commercial borrowing is sensitive to credit con- 
ditions is not to deny the sensitiveness of the investment market 
altogether. But the response of the investment market is neces- 
sarily much slower. When the banks relax credit, they offer an 
inducement to investors, speculators and stockjobbers to hold more 
securities with borrowed money. That makes the investment 
market more favourable, and so tends to stimulate new issues. But 
the stimulus to economic activity is not felt till the capital outlay 
arising out of the new issues actually begins, and that is likely to be 
after a long preparatory period. 

Theoretically the Government can, with suitable organisation, 
start capital outlay with less delay. It can prepare plans for a 
selection of projects in advance of actual needs, and can then, as 
soon as the occasion requires, put them in hand as fast as contractors 
can be selected. But in practice plans prepared some time before- 
hand are almost certain to require reconsideration and adaptation. 

VOL. XCVI. PART IIt4 R 
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All that can be expected is that the Government may stimulate 
capital outlay a little in advance of the response of the investment 
market to easy credit. It is still likely to la^ far behind the response 
of commercial borrowing, which in the absence of specially unfavour- 
able conditions should be almost instantaneous. 

The promptitude of the response is of decisive importance. In 
virtue of the inherent instability of credit, revival once started tends 
to gather impetus. Provided the corner is really turned, a very 
modest movement will soon be amplified to any required extent. 
The stimulus to commercial borrowing may ordinarily be relied on 
to turn the corner before a capital programme designed by the 
Government as a vehicle of inflation can be brought to bear. 

VI. Deadlock in the Money Market. 

Nevertheless an exceptional situation does occasionally arise in 
which depression becomes so severe that a relaxation of credit fails 
to stimulate borrowers, and the credit system is at a deadlock. 
Faced with a decline of demand that seems relentless and illimitable, 
traders anticipate a loss on any goods they may put their money 
into. No rate of interest, however low, will tempt them to borrow 
when they expect a loss rather than a profit on any use they may 
make of the money borrowed. 

There are, I think, many among the advocates of Government 
expenditure as a remedy for depression who would recognise that 
it is superfluous so long as the required expansion can be induced 
by the ordinary methods of credit regulation, but who would recom- 
mend it as a way of escape from such a state of deadlock. They 
would say that it is not enough to increase the supply of money, 
but that something must be done to set the money in motion . 

Mr. Keynes does not recommend Government expenditure as 
the invariable or even the usual treatment for a depression. His 
first remedy for the ‘‘ obstinate persistence of a slump '' would be 
open market purchases of securities by the central bank. Those 
purchases he would regard not as a device for creating money, but 
as one for raising the prices of securities and stimulating “ invest- 
ment ” by lowering the long-term rate of interest. 

But that may fail to evoke revival. “ When prices are falling, 
profits low, the future uncertain and financial sentiment depressed 
and alarmed, the natural rate of interest may fall, for a period, 
almost to nothing. But it is precisely at such a time as this that 
lenders are most exigent and least inclined to embark their resources 
on long-term unless it be on the most unexceptionable security ; so 
that the bond-rate, far from falling towards nothing, may be expected 
... to be higher than usual.” 
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As Mr. Keynes is sceptical of the response of commercial bor- 
rowers to credit regulation under any conditions, he describes the 
state of deadlock in this passage entirely in terms of the long-term 
investment market. Nevertheless the phenomenon he has in mind 
is substantially that to which I have referred above. 

VII. Idle Balances. 

Mr. Keynes may reasonably claim that the conditions that he 
described in the passage quoted are in existence at the present time. 
At a time when industrialists, faced with dwindling profits, can only 
afford to borrow at very low rates, investors are so distrustful that 
they demand a high yield from any but gilt-edged securities. If the 
existence of a gap between the rate of interest asked and the rate 
offered results in a part of the savings of the community being 
uninvested, we may infer that there will be an accumulation of idle 
balances in the hands of potential investors, and that these balances 
can be drawn on by a sufficiently attractive offer of new issues of 
securities. 

Personally I feel some scepticism about this situation having 
arisen or being apt to arise at all at a time of depression. Not that 
I should deny either the very great decline in openings for capital 
outlay in industry, or the existence of idle balances. But the decline 
in openings for capital outlay is accompanied by a decline in the 
volume of savings, and the latter decline may well equal or exceed 
the former. To avoid possible confusion, I must explain that I do 
not use “ savings ’’ in the special sense assigned to it by Mr. Keynes. 
According to his analysis there is a big excess of savings at a time of 
depression, but that excess is identified through his definitions with 
the traders’ losses, I use savings in the ordinary sense of uncon- 
sumed income, and as a very great part of savings comes from profits, 
the losses are felt in a deficiency of savings. 

The existence of big idle balances does not necessarily mean 
that there is money awaiting investment. At a time of depression 
there is a tendency for traders who find their transactions falling off 
to hold working capital in the form of money on deposit. A trader 
who is liquidating a part of his stock-in-trade will in the first instance 
apply the proceeds of sale to the repayment of bank advances. But 
some traders have sufficient capital of their own to cover their 
maximum needs of working capital and avoid resorting to bank 
advances at ill, and others find that they can conveniently reduce 
their working capital substantially below the level at which all their 
bank advances have been paid off. In either case the idle working 
capital appears as idle cash balances. These balances are not com- 
posed of savings which cannot find satisfactory openings for invest- 
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ment. They are composed of the proceeds of sale of goods by 
traders who prefer for the time being not to replace the goods sold 
by fresh purchases. 

But of course it is possible that there may be deposits that really 
are awaiting investment. Indeed even those which arise out of 
idle working capital may sometimes be put in marketable securities 
notwithstanding the risk of capital loss on realisation. In so far as 
loans issued by the Government for a programme of capital outlay 
are subscribed out of these idle deposits, they may exceed the current 
supply of savings without involving any increase in the bank advances 
to the investment market. 

But that means no more than that the expansive effect of the 
Government borrowing is not nullified by the investment market. 
For if, in the absence of any resources derived from idle deposits, the 
addition of the Government loans raised the total of new flotations 
above the current supply of savings, the indebtedness of the invest- 
ment market would be increased, and the market would become less 
willing to take further new issues. If the programme of capital 
outlay is to exercise any reviving effect, it is essential, as we saw, 
that it be financed in the first instance by a fresh supply of money. 
The mobilisation of idle balances fulfils this condition, but the 
subscription of the Government's loans direct by the banks would 
be equally efficacious. 

The former course is often regarded as preferable on the ground 
that the latter is inflationary. But in reality the mobilisation of 
idle balances is just as inflationary as the creation of credit. Indeed 
in practice it is quite likely to be more so. If the banks buy the 
new Government issues, that increases their deposits and reduces 
their cash ratios, and it may make them less willing to lend in other 
directions, unless the central bank takes special measures to increase 
the supply of cash. The transfer of idle deposits to the Government 
by way of subscriptions to the loans leaves their deposits and cash 
ratios unchanged. 

The technical details are not very important so long as the 
Government finances its programme by inflation, whether open or 
disguised. If we ask what is the special virtue of a Government 
capital programme in the conditions assumed, I think that the 
answer must be that it is intended to reinforce the inflationary 
measures by setting the newly created money in motion. 

Cheap money fails to induce traders to borrow. The market is 
overflowing with money, but no one wants to use it. If the Govern- 
ment pays away newly created or newly mobilised money in the 
form of incomes to the people it employs, the money will reappear 
forthwith as demand. Increased sales will induce increased pro- 
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ductive activity, and therefrom will spring a further increase of 
incomes and of demand and so revival will be started. 

VIII. Further Analysis of the Credit Deadlock, 

This argument depends on two assumptions, first that the 
inoperativeness of the normal methods of credit relaxation is absolute, 
and secondly that the capital outlay of the Government will suflB.ee 
not merely to mitigate the depression but actually to overcome the 
deadlock. 

I think the former assumption is often too readily made. It is 
easy to point to certain classes of borrowing which no measures of 
credit relaxation could be expected to stimulate. Under-employed 
industries will not extend their capacity on any terms. And traders 
who are convinced that the demand for their products is shrinking 
and prices are falling will refuse to buy more than is needed to keep 
up the minimum stocks essential for carrying on their business. 

But a market in which everyone is expecting a fall of prices is an 
absurdity. The anticipated fall would immediately be transformed 
into an actual fall, for there would be no buyers. 

Suppose, in the first instance, a decline in the consumers* demand 
for a certain product. Sales fall off, and the traders dealing in the 
product order less from the producers. If, in consequence of the 
flagging demand, some of the traders anticipate a fall of price, these 
traders will reduce the orders they give below the amount of their 
current sales. But the producers, finding orders dwindling, will 
then cut their prices. It may be that the producers, unable to 
reduce their costs, cannot bring prices down low enough to suit the 
dealers. But that can only be a temporary position, for the cost of 
production is one of the factors that the dealers must take into 
consideration in estimating future price. 

If the dealers think that the producers can and will reduce costs 
further, they can put pressure on the producers to do so by holding 
back orders, but eventually they are driven to give orders to the 
amount of current sales in order to keep up their stocks to the 
essential minimum. Thus it is only intermittently that an antici- 
pated fall of price becomes a predominant factor in a market. It 
occurs when there is a difference of opinion between the dealers in 
a product and the producers, and such a difference of opinion comes 
to an end either through the producers reducing prices in conformity 
with the defers* expectations, or through the dealers being com- 
pelled to resume purchases from the producers. 

Different products do not pass through the same phase at the 
same time. A measure of deflation affecting the entire credit system 
will cause a simultaneous decline of orders in many and perhaps in 
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nearly all industries, but the subsequent adjustments in different 
industries will depend on a variety of factors affecting each indi- 
vidually. The pessimism which makes traders in any one industry 
reluctant to buy, and therefore unwilling to borrow, alternates with 
more normal conditions in which dealers are replenishing their stocks 
to the extent necessary to keep pace with sales. Sales are on a 
reduced scale, but at those periods when the market is not disturbed 
by speculative anticipations of a further shrinkage of demand or of 
a further fall of prices, the operations of the dealers on this reduced 
scale become normally sensitive to credit conditions. 

The obstacle to credit expansion is not a state of uniform pessim- 
ism prevailing continuously in all industries. It is a succession of 
impulses of pessimism sufficiently severe and affecting a sufficient 
range of industries at any one time to offset the tendency to recovery 
arising in the other industries which remain amenable to credit 
relaxation. The problem is not one of awakening a response in an 
economic system which is altogether dead to enterprise, but of 
reinforewg a tendency to revival which always exists in a part at 
any rate of the system, but which is not by itself powerful enough 
to prevail. Even cheap money unaided by any other measures 
might reasonably be expected to start revival eventually, whenever 
the pessimistic phases happened to be somewhat less pronounced 
than usual. To wait for such a conjuncture might mean an indefinite 
delay, but it is not to be inferred that that exhausts the possibilities 
of credit relaxation. 

Mr. Keynes advocates the purchase of securities by the central 
bank in the open market, primarily for the purpose of reducing the 
long-term rate of interest. But, he adds, “ if the Central Bank 
supplies the member banks with more funds than they can lend at 
short-term, in the first place the short-term rate of interest will 
decline towards zero, and in the second place the member banks will 
soon begin ... to second the efforts of the Central Bank by them- 
selves buying securities.” With his assumption that commercial 
borrowing is impervious to stimulation, the efforts of the banks to 
lend at short-term would be completely abortive, except in so far 
as additional borrowing by the investment market was brought about. 
But if we take the view that commercial borrowing can be stimu- 
lated, it will, I think, be clear that the purchase of securities by the 
central bank is likely to be a very effective instrument of credit 
expansion. The immediate effect is to increase the idle reserves of 
the competitive banks, and, if they are to preserve their usual pro- 
portions, they must extend their assets. We are assuming con- 
ditions in which it is difficult to induce traders to borrow, and, if 
the banks cannot extend their advances, they may, as Mr. Keynes 
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suggests, buy securities. But to a great extent their purchases of 
securities will result merely in the investment market paying off 
advances, so that the desired increase in the banks’ assets is offset. 
If the banks persist in buying securities beyond the point at which 
the indebtedness of the investment market has been reduced to a 
minimum, the result will be a disproportionate rise in the prices of 
gilt-edged securities. There will thus be very great pressure upon 
the banks to find additional borrowers, and, in view of what I have 
said above as to the intermittent and partial character of the 
pessimism which seems to dominate markets, I should contend that 
there is good reason to expect that the borrowers would be forth- 
coming. It may be, no doubt, that the banks charge conventional 
rates for advances, so that cheap money, which applies to bills, does 
not extend to them. But if the banks are sufficiently desirous of 
stimulating borrowers, these rates become susceptible of modifica- 
tion, and in any case the intending borrower is very much influenced 
by the willwgness of the banker as well as by the actual rate charged. 
The higher the conventional rate, the greater the desire of the 
banker to lend, for the business is made thereby artificially profitable 
to him. 

I do not think the degree of success attained by the open market 
policy of the Federal Eeserve Banks in the summer of 1932 has 
been sufficiently appreciated. The policy was applied under serious 
disadvantages. The Bank of France was liquidating its dollar 
holdings and withdrawing them in gold and the United States lost 
over $500 millions of gold between February and June. Hoarding 
also was a complication. Yet the index of manufacturing production 
rose from 57 in June to 66 in December and was still at 63 in January 
1933 , and the index of factory employment rose from 58-3 in July 
to 61 *2 in November. 

The improvement, it is true, was not sustained. But nor was 
the policy. The open market purchases ceased in August 1932 , and 
in January 1933 there were even some sales. 

IX. Government Expenditure in relation to ike Deadlock. 

I turn next to the question of the efficacy of Government ex- 
penditure as a means of escape from the deadlock. In the first 
place there is the consideration of time^ to which I have already 
referred. A capital programme of the kind advocated cannot be 
started till irfter a considerable preparatory interval. Secondly 
there is the question of magnitude. There is no certainty that, even 
when it is started, the programme will achieve its object. For it 
will have to meet precisely the same obstacles as any alternative 
method of credit expansion. A programme of £100^000^000 a year 
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sounds impressive, but it is only about 3 per cent, of the national 
income. A sudden increase of 3 per cent, might quite possibly effect 
the vital transition, and restore the normal flow of credit. A gradual 
increase of that amount spread over many months would be very 
unlikely to do so. 

The programme might be very much greater. But then there 
arises a very real difficulty in finding works ripe for execution which 
are really beneficial. There is a danger of vast sums of money being 
wasted. 

In fact, if what is wanted is a momentary impulse to restart 
economic activity, it would be more hopeful to look for it in a 
reduction of taxation than in a programme of expenditure. Sup- 
pose a one-clause Act to be passed at a day’s notice suspending all 
taxes (except a few, like stamps and death duties, for which tem- 
porary suspension would be inappropriate), and suppose the resulting 
deficit to be made good entirely by the creation of bank credit. 
This plan would fulfil the essential requirement that the bank credit 
created would start on its way as additional income. Some of the 
additional income would be saved, and would go to increase the 
resources of the investment market, and this would not assist revival 
till new flotations appeared. But a great part would immediately 
appear in the form of additional demand for consumable goods. 

As soon as activity was effectively restored, taxation would be 
re-imposed. But as I have already shown that would not reverse 
the inflationary tendency already started ; it would merely prevent 
further inflation. 

Such a proposal sounds very improvident. It would add a 
considerable sum to the national debt with no assets to show for it. 
But the unproductive burden thus placed upon the public might 
easily be less than that arising from a capital programme of the 
requisite magnitude. 

In fact I should anticipate that a suspension of taxation would 
meet with more criticism on account of its inflationary character 
than on account of the additional debt to be incurred. But this 
criticism would be entirely misconceived. 

X. Revival and Currency Depreciation. 

To condemn any measure which aims at a revival of business on 
the ground that it will cause inflation is a palpable absurdity. The 
very purpose aimed at is an enlargement of the consumers’ income 
and outlay, and that is all that the so-called dangers of inflation 
amount to. 

But this question of a fear of inflation brings me to another 
aspect of my subject. An enlargement of the consumers’ income 
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and outlay involves increased purchases from abroad and therefore 
an unfavourable balance of payments. In the case of a country on 
the gold standard the unfavourable balance has to be corrected by a 
restriction of credit, which simply reverses the enlargement of the 
consumers’ income and outlay, and undoes whatever tendency to 
revival there may have been. In the case of a country with an 
inconvertible paper currency the unfavourable balance can be cor- 
rected by an unfavourable rate of exchange. The progress of 
revival will then be maintained at the cost of a depreciation of the 
currency. 

In fact, unless there is a rise in the price level in terms of gold, 
depressing the purchasing power of those currencies which remain 
linked to gold, depreciation of the currency is an indispensable con- 
dition of revival. The national income of this country is probably 
about £3,500 millions, and, if industry is to be remunerative and 
fully employed consistently with existing rates of wages, it ought to 
be something like £5,000 millions. If it rose to that figure, the 
pound would have to suffer a corresponding depreciation ; it would 
have to fall to $2-50 or thereabouts. 

It is no use making plans for bringing about revival unless we 
are prepared to face this consequence. If the depreciation is to be 
prevented, then any measures for revival, however promising, will 
be nullified. 

XI. Tlie Balance of Payments, 

But this is subject to one very important qualification. A pro- 
gramme of public works may itself modify the balance of payments. 
Once again suppose a consumers’ income of 100 millions of currency 
units a month, made up of 10 millions spent through taxation on 
the services of Government, and of 90 millions spent on marketable 
products. Let the Government’s expenditure be increased from 
10 millions to ii millions, and let the expenditure on marketable 
products remain undiminished at 90 millions. Then if (as we may 
suppose) the additional million spent by the Government is so 
planned as not to include any importable or exportable products, 
the -balance of payments will remain as before. If we call those 
products which are importable or exportable “ foreign trade pro- 
ducts,” and all others “ home trade products,” we may say that 
the Government through its programme of public works can increase 
the outlay on home trade products without increasing the outlay 
on foreign ti?ade products. And, as it is upon the outlay on foreign 
trade products that the balance of payments depends, the consumers’ 
income can be enlarged without causing an unfavourable balance. 

To a country on the gold standard this is a result of some signi- 
ficance. The gold standard precludes a depreciation of the currency, 
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but the programme of capital outlay gives additional employment 
without any adverse effect on the foreign exchange position. This 
is so, by whatever method the programme may be financed, whether 
by taxation or by borrowing. But if the method is in any degree 
infiationary, the inflationary effect must be strictly limited; it 
must not go beyond the point at which the consumers’ income is 
increased by the amount of the programme. If it threatens to do so, 
recourse must be had to deflation. 

It follows that the additional employment anticipated from 
** repercussions,” that is to say that required to satisfy the additional 
demand of those employed on the capital programme for marketable 
products, must be ruled out. The additional demand for marketable 
products would mean the attraction of additional imports, and would 
cause an adverse exchange. 

To say that additional imports can be excluded by tariffs, quotas 
and exchange control is not to the point. The limitation of imports 
is another device for maintaining parity without resorting to deflation. 
Provided the limitation is made effective and is applied to invisible 
as well as to visible imports, there is no theoretical limit to the 
disparity that may be thereby established between the external and 
the internal values of a currency unit. It is possible to have both 
a limitation of imports and a programme of capital outlay con- 
currently, but we must not attribute to one consequences which are 
really due to the other. 

I have said that the favourable effect of a capital programme 
upon the balance of payments is the same however it is financed. 
But here again a certain qualification is necessary. If the money is 
raised by taxation, the resulting restriction of the taxpayers’ ex- 
penditure on marketable products may be assumed to be divided 
in normal proportions between home trade products and foreign 
trade products. But if the money is raised by loan, there is a pre- 
sumption (at any rate in a capital-exporting country) that a great 
part, or even practically the whole, will be diverted from external 
investment. External investment is in the nature of a surplus 
remaining after the need for investment at home has been satisfied. 

If we suppose in our previous example that out of the 90,000,000 
currency units spent on marketable products, 2,000,000 are spent 
on external investment, and half the remaining 88,000,000 is spent 
on foreign trade products, then we may suppose that, when the 
Government borrows a million for its programme, external invest- 
ment is reduced thereby to a million. The additional million of 
incomes may be supposed to be i^pent as to half on foreign trade 
products and as to half on home trade products. The result will be 
that external investment will be reduced by a million, and imports 
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will be increased by half-a-million, and there will be a favourable 
balance of payments of half-a-million, permitting of a further 
enlargement of the consumers’ income. 

It should be borne in mind, however, that this further favourable 
effect is secured at the expense of other countries. It has been 
freely asserted that the curtailment of external investment by the 
creditor countries has aggravated the present depression. Experts 
are even to be found who see in the interruption of normal capital 
movements and in measures for the limitation of imports the 
principal causes of the crisis. 

That view is, I should say, quite untenable. Nevertheless there 
are very serious drawbacks to any plan for mitigating the depression, 
which diverts economic activity in a marked manner from its normal 
channels. 

XII. International Adjustments, 

When depression reigns, every country has to contract the 
purchasing power of its population in world markets. In 1929 
the national income of the United States was about $ 90,000 millions. 
At the present moment it is little, if at all, above $ 40,000 millions. 
The purchasing power of Americans in world markets has fallen 
in this proportion. Indeed it has fallen in even greater proportion, 
for the tariff was raised in 1930, and there has been something like 
a complete stoppage of external investment. 

All other countries have been faced with the problem of making 
a corresponding reduction in their own purchasing power. In the 
early stages they effected this by suffering the same kind of im- 
poverishment and unemployment as the Americans. But in 1931 
that method became unendurable in a number of countries. Some, 
like Great Britain, suspended the gold standard. Others resorted 
to a limitation of imports. 

The suspension of the gold standard gives relief through the 
depreciation of the currency. The country is enabled to reduce its 
international purchasing power to the required extent without 
making a proportional reduction in the consumers’ income reckoned 
in its own currency units. It is often supposed that currency de- 
preciation only stimulates the export trades, but that is a mistake. 
It equally assists those industries which compete with imports, and, 
since the internal price level adapts itself to the external, it stimu- 
lates the whole range of economic activity. In fact the enlarge- 
ment of thS" consumers’ income is bound to have that effect. Costs 
in terms of gold being reduced, exports are increased and imports 
diminished, and the consumers’ income must then expand to a 
sufficient extent to restore the balance of pa)anents to equilibrium 
by attracting additional imports. 
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Whereas the depreciation of the currency revives all branches 
of economic activity impartially, the limitation of imports introduces 
certain disparities. It gives a special stimulus to the industries 
that compete with imports and leaves the export industries to their 
fate. And if many countries resort to it, the effect is felt by other 
countries in a specially severe decline in their export trade. So 
serious is this interference with international trade at the present 
time that it is sometimes argued that the depreciation of the currency 
cannot re-establish activity in one country so long as these glaring 
departures from the normal course of trade continue. But however 
great the disturbance of trade may be, a departure from monetary 
equilibrium cannot fail to make the situation worse. There is always 
a best monetary policy, that which will, as nearly as may be, make 
industry remunerative and fully employed. 

If now we return to the question of a programme of capital out- 
lay, we find that it resembles the limitation of imports rather than 
the depreciation of the currency, in that it introduces a departure 
from the normal relativities of economic activity. It leaves the 
export industries to bear the full burden of their troubles, and it 
gives prosperity to the constructive industries which it employs. 
Since it is the export industries that suffer most severely from the 
limitation of imports in other countries, a proposal which leaves 
them out is seriously defective. It cannot rank as anything better 
than a palliative. 

So long as the capital programme is on a moderate scale, the 
disparities it introduces into the economic system are not in them- 
selves harmful. Depression affects the constructive and instru- 
mental industries more severely than those which produce con- 
sumption goods, and measures specially directed to helping them 
are beneficial. But if the capital programme were expanded to such 
dimensions as to make a real impression on unemployment, running 
to a yearly total of hundreds of millions, the artificial diversion of 
productive activity would become a grave problem. 

Currency depreciation is far the most satisfactory measure of 
revival. Not only is it better balanced, but it is quicker and easier 
to bring about. I have already pointed out that a capital programme 
regarded as a measure for breaking the vicious circle of depression 
is likely to be too slow and too gradual to be successful, and I have 
suggested that, when cheap money fails to bring about a prompt 
revival, there is more to be hoped from an open market policy, the 
purchase of securities by the central bank. I should be inclined to 
leave the question at that, confident that a sufficient purchase of 
securities would overcome any depression however severe. For 
whereas cheap money reaches a limit when the rate of interest 
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approaches zero, the purchases of securities can be increased 
indefinitely. 

But the depreciation of the currency supplies yet another means 
of breaking the vicious circle. It is possible at a stroke to reduce 
the value of the currency in terms of gold to the extent necessary 
to secure monetary equilibrium. As our experience in the weeks 
following the suspension of the gold standard in 1931 demonstrated, 
a sudden depreciation of the currency unit of an order of magnitude 
of 20 per cent, is quite sufficient to revive the spirit of enterprise, to 
start the machinery of credit moving, and in fact to break the vicious 
circle. Here is a short cut to revival, which makes other and more 
doubtful expedients unnecessary. The world price level can be 
made remunerative to our producers, and normal activity will 
become possible. 

Nor is this, as is so often said, a merely competitive advantage 
which would cease as fast as other countries did the same thing. 
If the world price level became remunerative to the producers of all 
countries, all would be fully employed. Could a sufficient rise in 
the world price level be attained by inflation in all countries simul- 
taneously, it would be the ideal solution. Failing that, any country 
which has detached itself from the gold standard has its fate in its 
own hands. 


XIII. Conclmion. 

It will be understood that the course of my argument is by no 
means such as to allow no efficacy at all to a programme of capital 
outlay as a measure for relieving trade depression. But the advan- 
tages offered by it are very limited indeed. 

In the first place we have the capital programme as a vehicle of 
inflation. In any trade depression which falls short of a complete 
credit deadlock, such a vehicle is quite superfluous. And even in the 
case of a deadlock, the capital programme has the grave disadvantage 
of coming into operation tardily and gradually. Nor is it possible 
to say how great a programme is needed to resolve the deadlock or 
whether any practicable programme will be great enough. If a 
capital programme were the only means of resolving the deadlock, 
we should have to make the best of it, but I believe that there are 
good reasons for supposing that a sufficiently liberal measure of open 
market purchases by the central bank would be bound to achieve 
this object. 

Then secondly there is the effect of a capital programme on the 
balance of payments to be taken into account. A country on the 
gold standard, faced with the prospect of an appreciation of gold 
and unable to promote the international cooperation requisite to 
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stop it, may be grateful for anything which will relieve the depres- 
sion without causing an adverse balance of payments. But under 
those conditions the capital programme can be no more than a 
palliative ; it does not promise to be a turning point in the depression 
to be followed by a progressive revival, for revival depends on inter- 
national conditions. And to a country which has abandoned the 
gold standard, the favourable balance of payments induced by a 
capital programme is no advantage at all ; it merely raises the value 
of the currency unit, and thereby discriminates against the producers 
of foreign trade products. 

Since a programme of capital outlay offers so limited and doubtful 
a contribution towards revival, I think it is regrettable that excessive 
prominence is given to it by economists. Economists are often 
blamed for offering discordant advice at a time of crisis, when there 
is so urgent a need of a clearly defined economic policy. There is 
without doubt a fundamental difference between those who look 
forward to continued deflation and seek equilibrium in bigger and 
better bankruptcies combined with drastic cuts in wages, and those 
who recommend inflation with a view to bringing prices into equili- 
brium with wages and restoring general solvency. But there is no 
need to make a division in the camp of the inflationists. If they 
agree as to the end, that is a great gain, even if they differ as to the 
means. 

When the practical financier pronounces the money market to 
be completely dead to the credit stimulus, economists have been too 
ready to abandon hope from the ordinary methods of credit relaxa- 
tion and too ready to adopt the superficially plausible view that 
Government expenditure will be inflationary. Has not the prejudice 
against inflation contributed to the prevalence of this attitude ? In 
the eyes of the practical financier the real objection to open market 
purchases by the central bank on the grand scale is not that they 
will fail to induce inflation but that they will succeed. But he can 
be got to assent to a capital programme because he can be persuaded 
that it will give employment while he does not associate it with 
inflation. 

But an attempt thus to outflank the prejudice against inflation 
is doomed to failure. If a capital programme is to offer any prospect 
of revival it must be avowedly inflationary. It must be associated 
not only with a creation of credit, but with a depreciation of the 
pound. To initiate the programme with the tacit assumption that 
inflation is to be prevented, would be the extreme of futility. 
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DisctrssiON ON Mr. Hawtrey’s Paper 

Sir Basil Blackett : It is a privilege to be invited by the 
Royal Statistical Society to move a vote of thanks on any occasion, 
and I am particularly gratified to have the opportunity offered to 
me on this occasion, as the reader of the paper is my old friend 
and colleague Mr. Hawtrey. Mr. Hawtrey’s analysis of any subject 
is always stimulating ; he manages to display many more facets of 
a subject, whatever it be, than the ordinary human being is aware 
of until he has heard Mr. Hawtrey. I am sure that we have all 
benefited greatly by reading Mr. Hawtrey’s paper, and still more 
perhaps by hearing his delightfully humorous resume of it. It is 
many years now since I first told Mr. Hawtrey that in the course 
of long years of discussion with him, I had never found myself 
able to disagree both with his premises and with his conclusion. 
The present is another such occasion. I am inclined on the whole 
to accept the greater part of his conclusions, but I am doubtful 
about some of his premises, and I am afraid I do not quite under- 
stand all of them. 

I should like to put the case in a simplified form which I 
believe to be a true presentation of Mr. Hawtrey’s views, with a 
great deal left out, but if it is not, I can only apologize and ask him 
to correct me later. 

Mr. Hawtrey begins by stating the old Treasury view, as it 
used to be called, that Government expenditure on capital works, 
whether financed by loans or by taxation, cannot add to the total 
amount of employment in the country, because it must be financed 
out of income, and it is simply a diversion of employment from one 
kind to another ; that — when a country is on the gold standard — 
I believe to be essentially true. Government can direct expenditure 
to certain channels and away from others, but when it is attempting 
to do so out of income, it cannot add to the total volume of employ- 
ment in the country except in so far as it can anticipate a certain 
part of employment. Mr. Hawtrey moves on from that to say 
that when a country is off the gold standard, as England is at 
present, the same is essentially true provided that it is assumed 
that the Government capital expenditure will be met out of income 
and not by inflationary methods. If it is met out of income the 
position is exactly the same as if the country wore on the gold 
standard. Mr. Hawtrey goes on from that to say that Government 
expenditure can only add to the total volume of employment in 
the country (using the word “ volume of employment ” in the same 
sense as he has used “ consumers’ income ”) if the Government 
expenditure is financed by inflationary methods. But in those 
circumstances he says it is quite unnecessary for the Government 
to embarlr on a programme of capital expenditure ; all that is 
necessary is that the Central Bank shall provide for this increase 
by open-market policy. Unless indeed, he says, the normal methods 
of credit relaxation are absolutely inoperative ; but he defines such 
a condition of affairs as being incredible, so that we need not take 
too much notice of that particular qualification. 
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His conclusion therefore is that all that is necessary is that the 
Government should recognize that the way to increase employment 
is to go in for an inflationary policy worked through the Central 
Bank, and that that alone will in present circumstances be enough. 

I followed him up to there, but at the last point I am inclined 
to disagree with him. When he suggests an open-market policy 
leading to large purchases of Government securities by the Central 
Bank, he does not, I think, provide any means of putting that 
money into motion other than the means that already exist. If the 
easy money that exists at present does not lead to enterprise and 
new employment, then why should any additional amount that 
may be created for the purpose of causing inflation have the effect 
of increasing enterprise? No doubt if you magnified the sum 
sufficiently, you might reach a state of affairs where new considera- 
tions come into play, but I do not think he has that sort of supposi- 
tion in mind. I do not think that last conclusion, that central 
market operations would be enough, is one that can altogether be 
substantiated. I suggest that something is added by a Govern- 
ment programme of expenditure. When a Central Bank goes in 
for open-market purchases of Government securities, it must buy 
those securities from existing holders. If a Government goes in 
for a programme of expenditure, it is able to sell, not existing 
securities, but new Government securities, to the Central Bank, 
and the Central Bank’s open-market purchases take the form of 
newly created Government securities. The Government thereby, I 
think, does get control of new money which it immediately puts 
into motion, which does not apply if the Central Bank merely 
purchases existing securities from existing holders. 

I am inclined to agree with Mr. Hawtrey that a Government 
programme of capital expenditure is in any case a very slow method 
of arriving at the required result. Quite apart from any question 
which tends to divide political parties as to whether Government 
programmes of capital expenditure are desirable or not, there must 
inevitably be very long delay in making an effective addition to 
the amount of works in hand, if the Government has first of all 
wisely to choose its programme and then gradually to put it into 
force. 

I have the disadvantage of speaking at a moment when the 
Budget Speech has already been delivered and I do not know what 
it contains, but I believe Mr. Hawtrey would agree with me that a 
much quicker way of doing the same thing would be for the Govern- 
ment not to go in for a programme of capital expenditure, but to 
reduce taxation and finance its deficit by selling its securities to a 
Central Bank. That seems to me to be likely to be much more 
quick in its operation than a capital expenditure programme, 
because not only is the additional money put into motion imme- 
diately, but the taxpayer is then in the happy position of being 
relieved of a portion of his liability to the Government in the form 
of taxation. That is why I believe a reduction of taxation, involv- 
ing a deficit met by inflationary methods, is the quickest way of 
securing the objects which we have in mind. I do not believe 
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that a mere open-market policy by the Central Bank is sufficient 
in present circumstances to cause the money to get into motion, 
but I believe that if combined with this reduction in taxation, 
there would be better hope of securing the result and it would be 
spread over a wider circle. 

Mr. Hawtrey says you must recognize the necessity of a fall 
in the value of currency, I think it is true that you ought to be 
prepared to face a considerable fall in the value of sterling in the 
terms of other currencies if you embark on a policy of this sort. 
I am not sure that the new demands created would not spread so 
quickly that you might have new conditions arising in which gold 
prices and sterling prices rose, and the exchange value of sterling 
might not necessarily fall. Whether it did or not, I agree that it 
is quite necessary to be prepared to envisage this. 

At the present moment, with what is going on in America, it 
is surely desirable that we should prevent sterling rising in terms 
of the dollar to such an extent that it will get none of the advantages 
of the rise in dollar prices going on in America. I think there is 
liable to be a good deal of misunderstanding and mistaken view on 
this matter. For example, the Bank of England has acquired 
something like sixty-six millions of gold in the course of the year 
1933. It is often said that this gold represents bad money — money 
that has fled from other countries to take refuge in sterling. I 
believe that to be an exaggerated statement. Only a small part of 
that gold represents money on short or long term that has come 
to this country from foreign countries. It represents to a large 
extent a redistribution of the gold resources of the British Empire. 
Quite a large sum has come from Australia, which is deliberately 
ridding itself of gold, and large sums have come from India. There 
has been for some time now a large and increasing balance of trade 
in favour of the sterling area, and that favourable balance of trade 
takes the form of an increase in gold in this country or a rise in 
sterling in terms of gold currencies. If the policy has been to 
prevent, until recently, a rise of sterling in terms of gold currencies, 
surely the authorities ought to welcome some opportunity that 
would give them a means of preventing that rise other than this 
enormous accumulation of gold. The danger we are faced with 
is, I believe, a very serious one. Mr. Eoosevelt in America has, 
in my opinion, quite rightly decided that the time has come to 
take new advisers and do something to raise dollar prices even at 
the expense of going ofi the gold standard. I am rather afraid of 
what may be going on at the present moment in Washington with 
regard to the suggestions of the immediate stabilisation of the 
pound and dollar in terms of gold, for I do not believe the moment 
has come at which we can decide at what ratio to gold either the 
pound or the dollar ought to stand in the present circumstances, 
and I think it is resettable that the newspapers should talk about 
monetary stabilisation as being the absolutely essential pre-requisite 
for the recovery of the world. By monetary stabilisation they mean 
simply stabilisation of currencies in relation to gold and each other, 
and not the far more important thing, the stabilisation of internal 
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price levels. If stabilisation were thought of in relation to price 
levels, I believe the prospects for the immediate future and for a 
long period of time would be much more satisfactory than if we 
once again find ourselves tied to a gold standard, unless there is a 
Central Bank of the world wise enough and strong enough to manage 
gold so that gold becomes merely a figurehead and not the arbiter 
of our destinies. 

I have strayed rather off the track of Mr. Hawtrey’s paper, 
but I must now once more come back to it and move, with very 
great pleasure, a cordial vote of thanks to him for the excellent 
paper read before us to-day. 

Mr. Hartley Withers : I must apologize to you and to Mr. 
Hawtrey for having been put into this position, which is as awkward 
for me as it will be disastrous to you. It is not my fault ; I was 
told by the Secretary that all the people on whom he had been 
relying to discuss this matter had let him down, and that I must 
get up and make some sort of noise. I feel I have no right what- 
ever to speak in the presence of this learned and scientific Society, 
because I am not a statistical scientist ; in fact I am a mere popu- 
larizer, and I need not say that to the scientist a popularizer is as 
disgusting an object as the historical novelist is to the historian. 
But I spend most of my life in trying to interpret the works of the 
economists, in so far as I can understand them, to the man in the 
street. On this occasion I will try to put before you, economists 
and scientists, the views of the man in the street as I find him and 
talk to him in the City, and I want to suggest that this is rather an 
important point of view in dealing with this question — ^whether it 
is a good thing to have public expenditure in order to cure and 
check trade depression. This depends almost entirely upon the 
psychological effect it is likely to have upon the mind of the business 
man. If that is too crude and popular an impression to put before 
you, I can only apologize, because it is the only thing about which 
I can talk to you. I find people in the City all saying “ What on 
earth is to be done to get this miserably jammed machine working 
again? ’’ and that is the question which is exercising them most. 
They see that there is any amount of money in the country — more, 
I think I am right in saying, than there has ever been before — 
and any amount of materials going about at unremunerative prices 
and any number of people wanting to work, as well as things need- 
ing to be done, and they want to know why something cannot be 
done to take advantage of these conditions to get the thing going 
again. I want to suggest that since this crisis is almost entirely 
psychological, and this deadlock of depression has been produced 
chiefly by Governmental action and Governmental mistakes here 
and in other countries, it is fair on the part of the business man to 
ask the Governments to do something to give the thing a shove and 
start the machine working again. When one is told — if I under- 
stand Mr. Hawtrey aright — ^that if the Government were to issue 
securities in order to borrow and spend the money and start things 
again, that those securities would oe subscribed for out of income, 
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I venture to think that it is not stating the position quite correctly. 
According to what I hear in the City, there is a large amount of 
money lying idle because people do not want to spend it either 
because they have not confidence in the profitability of industry, 
or more probably because they do not know what their income is 
going to be next year, and consequently they are holding on to their 
money. The ordinary machine of private enterprise being jammed, 
it is surely worth considering whether public expenditure is not a 
reasonable way of trying to get it to work again. I am not sug- 
gesting that we should have a two hundred million Government 
loan or any such grandiose scheme as we have heard of in certain 
quarters in years past; but the business man’s view is that this 
Government, having been put in to cure an era of gross extravagance 
for which all parties have been responsible, has now gone much too 
far in the other direction, and has been shutting down all kinds 
of public works by public authorities. There is surely a via media, 
by means of which something might be done — not necessarily by 
the issue of Government securities, but by inducing Departments 
not to oppose this ‘‘ damned disinheriting countenance ” to every 
scheme of expenditure by public authorities, but to let things go 
ahead and, if necessary, occasionally give a guarantee. We Iniow 
that under present conditions a great many things need to be done, 
and we see that there are the means, money, and men to do them ; 
why should not the Government do something just to give a push ? 
As to whether it should be done out of taxation or out of borrowing, 
I could not quite follow Mr. Hawtrey’s extremely interesting and 
attractive argument, by which, so far as I could understand, he 
proved that if you tax you produce taxable income. It certainly 
sounds very good if that is true, and I hope it is, but he rather 
spoiled it by saying there was a long time lag and “ certain condi- 
tions,” and so forth. 

Believing, as I do, that this thing is almost entirely a psycho- 
logical problem, I think the less taxation you have in the matter 
the better, and that things could be helped far more materially 
and quickly if it were known that the Government were in favour 
of encouraging constructional efforts by encouraging public works, 
if necessary with an occasional guarantee, and if it were known 
that the Government were not afraid of inflation, if necessary, to 
carry this out. 

Inflation, so far as I understand the word, simply means a rise 
in prices due to an increase in the volume of money. Since a rise 
in prices has been constantly advocated by the Macmillan Com- 
mittee and most people who have spoken on the subject since, if 
inflation will produce that rise in prices, it is surely the very thing 
that we, and the rest of the world, need. 

I shall hot be able to stay and hear myself used to wipe the 
floor with by Mr. Hawtrey, because, as I explained to the Secretary, 
I have to catch a train. I apologize to Mr. Hawtrey and to the 
Chairman, and I have very great pleasure in seconding this vote of 
thanks for the very able and interesting paper to which we have 
listened this afternoon. 
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Mr. G. a. H. Samuel said he had been much interested in the 
paper. The author had defined trade depression primarily as a 
shortage of demand in terms of money. Would it not have been 
better stated as a slackening in the velocity of the circulation of 
money ? It would be remembered by those who had read Bagehot 
that the question of trade depression was a time question. Bagehot 
stated that time as an element in trade operations made the whole 
of the difference between periods of great Iprospwty^and periods of 
great adversity. The present was a period dfgfeSx adversity, and 
if the cause of the slackening of the velocity of circulation were 
enquired into, it would be possible to get at the root of the problem. 
A main cause of slackening was taxation, local and national. Only 
recently he heard of a professional man who always kept a large 
Bank balance, and when asked why he kept so much money at the 
Bank replied, “ Every time 1 receive a fee I put 25 per cent, into 
the Bank in order to meet the demands of the Chancellor of the 
Exchequer, otherwise I might be a dweller in Brixton prison.’' 
That man’s expenditure was slackened and delayed because of the 
apprehension of future taxation, and such 4 plays were a primary 
cause of trade depression. 

A number of people said that the real need was a rise in prices ; 
but prices must be raised in the normal fashion. It was no use 
causing an artificial rise in the barometer in order to bring about 
fine weather ; in the same way fine trade weather could be obtained 
by not restricting the velocity of the circulation of existing currency. 
It was useless to increase the currency that already existed. If 
there were a thousand times the currency which existed at present, 
and it were treated in the same way that the pound sterling was 
being treated, there would be no genuine improvement of trade. 
It was desirable for people to understand that every penny taken 
in the course of local or national taxation — and local taxation was 
in many cases worse than national — was a penny forcibly delayed 
in circulation. He did not mean that it was wasted, but it was 
delayed, and the delays were causing trouble throughout the whole 
of the civilized world. 

Mrs. Eobinson wished to point out what appeared to be a very 
profound theoretical difference between Mr. Hawtrey and Mr. 
Keynes. The point was involved in the question of savings being 
wasted. Mr. Hawtrey’s point was that even if there were idle 
balances these might not represent savings awaiting investment. 
Mr. Keynes’s point was that even if there were no idle balances 
there might be savings which were running to waste, because in 
his system when savings were in excess of investment, losses were 
being made, and by “ losses ” she meant cash losses, such as busi- 
nesses continuing to be run when the receipts were not covering 
the actual out-of-pocket expenses. The savings might be borrowed 
to meet the losses through the medium of the banking system or 
by selling securities out of reserves. There was no need for there 
to be idle balances; the savings were going into buying the 
securities. Further, in so far as business men tried to throw off 



1938.] 


on Mr. Hawtretfs Paper. 


465 


these losses by cutting down output, they created unemployment, 
and in so far as the unemployed were able to continue to consume 
when earning nothing, then savings must be put at their disposal. 
Therefore excessive savings, instead of being turned into capital 
goods, were used up in depressing prices by enabling goods to be 
sold at less than cost of production, and in enabling the unem- 
ployed to continue to live. 

Mr. Pethick Lawrence felt that there were three especial 
points for discussion in what Mr. Hawtrey and the subsequent 
speakers had brought forward. The first related to the question 
of inflation. Hitherto they had been taught to regard inflation as 
one of those terrible evils to be shunned at all costs, but Mr. Haw- 
trey himself. Sir Basil Blackett, and Mr. Hartley Withers had 
blessed inflation and relieved it of the ignominy from which it had 
hitherto suffered. Mr. Pethick Lawrence felt disposed to agree 
with that point of view, but would like to add that it was only 
because of the present depression that inflation was a suitable 
remedy, and that both inflation and deflation were things to be 
avoided when once the world had reached a position of economic 
sanity with a stable price level. It was because there had been a 
long period of continued deflation that stability of prices on a 
prosperous basis must be preceded by some measure of inflation. 

As to the effect of inflationary action on the sterling exchange, 
Mr. Pethick Lawrence was inclined to agree with Sir Basil Blackett 
rather than with Mr. Hawtrey. He believed it to be a fact that 
since Great Britain went off the gold standard the exchange had 
fallen a great deal more than the purchasing power parity would 
account for, and therefore additional activity at home and some 
actual inflation might take place without necessarily depressing 
the exchange. 

The next point was with regard to the question of Government 
expenditure on public works and its effect on employment. Mr. 
Hawtrey took the view that it was almost nugatory, and Sir Basil 
Blackett that though it was not nugatory it might be rather slow 
in its operation. Mr. Pethick Lawrence could not help thinking 
that it was not quite such a lame dog as either of them imagined. 
He quite agreed with Mr. Hawtrey that if Government borrowing 
was accompanied by great care to avoid inflation, the effect was to 
take away with one hand what was given with the other, but pro- 
vided they were not afraid of inflation, he could not help thinking 
that Government expenditure was much the best engine for the 
purpose. When Sir Basil Blackett said it was so slow in operation, 
he was surely confining himself in his mind to new undertakings 
not envisaged up to the moment. If for “ Government expendi- 
ture ” one Substituted the words “ removal of the ban on expendi- 
ture which would otherwise take place,” and included the expenditure 
of local authorities, there would be no question of delay ; it might 
be almost instantaneous in its operation. 

With reference to taxation, both Mr. Hawtrey and Sir Basil 
Blackett took the view that the remission of taxation was a more 
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expeditious method than an extension of public works. Mr. Pethick 
Lawrence could not agree with that. First of all, on the purely 
physical ground ; there was a considerable delay in the collection of 
taxation; most of the returns from direct taxation, for instance, 
did not come in till nine or ten months after they were imposed. 
Then as to the psychological reaction. If the Government at once 
declared its intention to carry out a large amount of expenditure, 
that would operate psychologically on people’s minds just as speedily 
as the remission of taxation. In this matter he agreed with Mr. 
Hartley Withers that the man in the street looked to extension of 
enterprise as the one means of re-starting the ball rolling. He was 
convinced that from whatever point of view the question was 
regarded the removal of the ban of the Government on public 
enterprises, and the assurance in the mind of the ordinary man that 
the “ economy stunt ” was not a permanent course of action, would 
be a more desirable method of approach than the remission of 
taxation. 

These views were stated not in any spirit of hostility to Mr. 
Hawtrey, to whom all were enormously indebted, but because they 
seemed to be the chief points of interest emerging from the paper. 

Mr. Norman Crump expressed his pleasure at being able to 
support the vote of thanks, though he did so at rather short notice. 
Like Mr. Hartley Withers, he had been given to understand that 
there would be several batteries of heavy artillery in attendance, 
and that his support would not be required. 

There were one or two points he would like to put forward, not 
in criticism, but as one seeking for further information. Mr. Haw- 
trey and Sir Basil Blackett had both pointed out that the necessary 
condition of a successful expansionist policy was that the country 
practising it should not be on the gold standard, as otherwise 
gold would be lost, and it would be necessary to restrict credit as 
fast as it was created. He accepted that thesis — provided that a 
sufficient number of other countries were not doing the same thing. 
If all countries were engaged in expansion, there was no reason 
why any country should lose gold. 

The next question he would like to ask was one already sug- 
gested : was it sufficient for the Central Bank, through its open- 
market policy, to extend credit ? In this connection, he would like 
to recall that a year ago there was created in this country an 
Exchange Equalisation Account, and during the last few months 
that account had accumulated vast quantities of foreign exchange. 
Without going into detail, any purchase of exchange by the Account 
tended to inflate bankers’ deposits at the Bank of England — ^that 
is bank “ cash,” permitting of a proportion to increase in bank 
deposits, and in point of fact, there had been an increase in bank 
deposits to something of the order of two or three hundred millions. 
Yet there was no evidence that this increase had raised prices or 
revitalized trade. This suggested that something more was needed 
beyond a bare creation of fresh credit. 

Mr. Hawtrey had put forward a case for creating inflation 
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directly as opposed to public works, and Mr. Crump would like in 
this connection to put forward one or two practical considerations. 
The first point was that, when once a country started on a policy 
of naked inflation, was Mr. Hawtrcy certain that it could be con- 
trolled, and could he show how it could bo controlled, bearing in 
mind that inflation, in raising the prices, also raised national ex- 
penditure. There was, moreover, an obvious time-lag before the 
yield of taxation expanded as well, and this was particularly true 
of direct taxation. Mr. Hawtrey had to convince us that when 
he had deliberately created a budget deficit he could correct it as 
soon as it became desirable. 

The next point was one which perhaps Mr. Hawtrey would 
hardly feel able to answer. To put it briefly and bluntly, which 
was the more practical course of action, bearing in mind the cir- 
cumstances under which the present House of Commons was returned 
to power — to persuade them to embark on a policy of naked infla- 
tion, remembering Government and other pronouncements in the 
election of 1931, or to put forward a policy of national expenditure 
upon public works, which in reality was inflation garbed in a suitable 
and decent disguise ? 

The next question referred to a matter that had already been 
discussed. Did Mr. Hawtrey admit that there was such a thing 
as idle money and idle capital in the country ? If he did, and if 
there were money awaiting investment, then the case for offering 
to the owners of that money safe investments in the form of securities 
for financing public works gained strength, because it boiled down 
to bringing into use money and credit which already existed. 

Finally, how did Mr. Hawtrey’s question of inflation and letting 
the pound go down, bear upon the question of creating activity and 
employment in the export industries ? If home prices were allowed 
to go up and the pound to go down, it by no means followed that 
the rise in home prices and the external depreciation of the pound 
would actually be equivalent to each other. Great uncertainty 
would in any case arise, and whether exporters would gain or lose 
on balance was an open question, but, in any case, Mr. Crump could 
not see how inflation in England could restore the purchasing power 
of her former export markets ; in fact what was wanted was not so 
much the raising of prices at home in England, as the raising of 
prices in the primary markets overseas, both inside and outside the 
Empire. 

Mr. Crump apologized for his brief review of the paper ; he had 
not expected to have an opportunity of speaking, and therefore had 
not studied the paper so carefully or so closely as he would have 
done had he expected to have had that opportunity. But he was 
most grateful to Mr. Hawtrey for explaining one of the most intricate 
and difficult"' questions before the country at the present time in 
that clear and simple language that one had learned to associate 
with him. 

Fbofessor Jones said that before referring to Mr. Hawtrey’s 
paper he would like to say a word about the reference made by Sir 
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Basil Blackett to the recent suspension of gold payments by the 
United States. Many were disturbed by the latest views of the 
newspapers — and newspapers were always right ! — to the eflfect that 
an early stabilisation of the pound in terms of dollars was to be 
expected. People living in London and working in the City usually 
thought and wrote in terms of the dollar, but he ventured to submit 
that when the United States went off gold, the dollar rate ceased 
to be the most important rate of exchange. If a return were made 
to some stable relationship with the dollar, without first having 
obtained a clear understanding about the future relationship of the 
dollar to other currencies, the country might find itself in the same 
position as that which prevailed from 1925 to 1931. He would 
venture to offer two suggestions to financial journalists present, 
(1) that they should cease to quote the pound in terms of shillings, 
and (2) that they should cease to put the dollar rate at the top of 
the list, and should instead transfer to that proud position the franc 
rate. The franc rate was the key rate in Europe at the present 
time. 

Like others present, he had thoroughly enjoyed Mr. Hawtrey’s 
paper, the more so as it was at least as provocative as his other 
contributions. He wished to express his gratitude to Mr. Hawtrey 
for stressing the limitations of a policy of capital expenditure : he 
was sorry, however, that Mr. Hawtrey seemed to have linked that 
policy to Mr. Keynes’s analysis. There were many economists in 
the country who were not under the influence of Mr. Keynes’s 
analysis, or his estimate of the relative elasticities of demand for 
credit and for long-term capital, but had arrived at the same 
conclusion on this particular point. The two things were not bound 
together in the way suggested or implied by Mr. Hawtrey in his 
paper. Anyone, however, who had read the paper must have agreed 
with Mr. Hawtrey that it was impossible to cure all the evils in the 
country by simply increasing Government expenditure, whether on 
capital or other account, and as one of those who signed The Times 
letter to which Mr. Hawtrey obviously referred, he would like to 
say that he personally was not among those who thought that a 
very great deal could be rapidly achieved by a policy of loan expendi- 
ture. But what was possible should be done. 

In the second place, he was grateful to Mr. Hawtrey for emphasis- 
ing the fact that the possibility of credit expansion in the ordinary 
way had not yet been fully tested. There was one factor that was 
usually ignored in these discussions, when emphasis was placed 
upon the price of credit and the supply of credit, and that factor 
was the collateral security asked for by the Banks when offering 
credit to borrowers. 

There was an interesting controversy in the United States two 
years ago ; the Bankers of New York, stuffed with deposits that had 
come East from the Middle West, said that they were practically 
on their knees to borrowers. The borrowers, on the other hand, 
said that they could not obtain as much credit as they wanted from 
the Banks. The truth of the matter appeared to be that the Banks 
were anxious to find satisfactory borrowers, and that there were 
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plenty of borrowers seeking the assistance of the Banks but not 
regarded as satisfactory. That was very similar to the situation 
in this country at the present time. The Banks were said to be on 
their knees to the good firms of the country, but they were more 
critical of collateral security deposited with them than they had 
ever been in the past. 

During a period of trade prosperity, when a boom was developing, 
the Banks tended to over-value the security offered them ; during 
a period of depression, such as existed at present, many forms of 
security submitted to the banks were seriously under-valued and 
credit was refused to legitimate borrowers on account of this fact. 
It would be well therefore, for the Banks to show a little more 
courage and optimism in their valuation of collateral now offered by 
borrowers. 

Professor Jones agreed with Mr. Hawtrey in his statement that 
whatever policy were pursued, what might be called a holiday for 
the taxpayer would be more likely to produce immediate and 
considerable results than the policies put forward by Mr. Pethick 
Lawrence and other economists. But that statement seemed to 
conflict with the statement, appearing elsewhere in the paper, to 
the effect that a Grovernment could increase expenditure during a 
period of depression, irrespective of the question whether the money 
was obtained by means of taxation or by means of loans. He 
ventured to submit that Mr. Hawtrey was quite right in his state- 
ment provided the time lag was a proper one. If a start were made 
by increasing employment through Government expenditure, by 
the issue of a loan — the type of loan did not matter — in due course 
the loan would be repaid by means of taxation. If in the meantime 
the loan policy had had its effect upon industry, and trade and society 
had reached the stage at which all savings could and did find avenues 
of investment, then the repayment of the money by means of taxa- 
tion would not be deflationary because it would go into a fund which 
would automatically be invested; but if the loan were repaid 
immediately, then the mere repayment of the money (secured by 
means of taxation) needed to finance the expenditure, would have 
precisely the same effect, quantitatively, on the deflationary side as 
expenditure on the inflationary side. 

Later in his paper Mr. Hawtrey seemed to carry the same type 
of argument still further when he referred to the possibility of 
increasing employment in the country by depreciating the exchange. 
He said, in effect, that by going off the gold standard and depreciating 
the exchange it would be possible to increase employment more 
quickly and more permanently than in any other way, and then he 
went on to say that it did not make any difference if a similar policy 
were pursued by other countries at the same time. In other words, 
by depreciating the exchange it would be possible to increase exports, 
decrease imports and thereby secure an all-round improvement in 
the trade of the country, and then when other countries did the same, 
they could enjoy the same results. Professor Jones submitted that 
in those two pieces of analysis, very closely connected from a purely 
analytical point of view, Mr. Hawtrey had been guilty of the fallacy 
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of the single instance : that if a thing be good in- one case it must 
necessarily be good in all cases ; but the effect in one country would 
be destroyed by extending it to other countries. If there was a 
process of external currency depreciation, as distinguished from 
inflation, going on for the purpose of increasing the prosperity of 
one country, and then all others joined in the game of competitive 
depreciation, as some had recently done, the result would be serious. 
If Mr. Hawtrey was right, there was no danger to this country in 
the fact that the United States of America had deliberately depre- 
ciated her currency by going off gold, but it might result in increasing 
her exports and decreasing her own imports in precisely the same 
way as we had been able to re-direct world trade in our favour when 
we went off gold. 

What really was assumed in the argument was not depreciation 
in the sense of external depreciation, but a rise in prices elsewhere 
following a substantial rise in this country. The United States had 
gone off gold now for the reason that if she had inflated her currency 
and raised the price level before going off gold she would have stimu- 
lated her imports and reduced her exports, and the policy would 
have collapsed. The condition of success in an inflationary policy 
was that the country should first of all go off the gold standard, so 
that any subsequent internal inflation would be balanced by a corre- 
sponding change in the exchange rate. If a fall in exchange reflected 
internal inflation it would have no undesirable reaction in other 
countries. 

It seemed to Professor Jones that running through the last 
portion of the paper there was this confusion of the particular and 
the general, of external or specific deprech^ttion and inflation or general 
depreciation. In venturing this criticism, with great diffidence, he 
would like to indicate his enjoyment of the paper, which was perhaps 
the greater because he had been able to criticise it. 

Mr. Barnard Ellinger shared the view of Mr. Hartley Withers 
that the psychological effect on the man-in-the-street could not be 
left out of account, and it was very largely for that reason that he 
profoundly disagreed with the suggestion that the desired effect 
could be achieved by reducing taxation and borrowing in order to 
make good the deficit. He thought that Mr. Hartley Withers in 
talking of the man-in-the-street was mainly concerned with the man 
in Lombard Street, whereas he was himself mainly concerned with 
the man in Market Street in Blackburn and in Bolton. He would 
like the psychological effect on unemployed people of any such 
policy to be considered. The unemployed had been told in 1931 
that it was necessary for the dole to be cut to the extent of is, Sd, 
a week — which is equivalent to an income tax of about 20 per cent. 
— in order that the budget should be balanced, and that if the budget 
were not balanced the country would be forced off the gold standard, 
in which case they would lose all their savings. The country went 
off the gold standard and the unemployed were then told everything 
would be all right because the budget’ was balanced. Mr. Ellinger 
said he did not want to have to go to Lancashire and explain to the 
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unemployed there that it was all right to take is. 8d. per week from 
them in order to balance the budget and then safe to go off the gold 
standard, and that now it was safe to unbalance the budget, not 
to give them back the is. 8d., but to take something off the beer of 
the employed — ^the unemployed cannot afford beer — and to reduce 
income tax, so that people would be encouraged to invest their 
savings and thus provide more employment. Psychologically, such 
an explanation was impossible. 

With regard to the question of stabilisation, he did not think 
that the country was going to stabilise in a hurry. Speaking as a 
Lancastrian he was very much afraid, however, that when stabilisa- 
tion did come, regard would be had to the price level of this country 
relatively to those of America and the gold standard countries. 
That would be quite all right for nearly four-fifths of the export 
trade of the country, which was in competition with those countries. 
It would be all wrong for the remaining one-fifth of our exports, 
viz., cotton goods, whose one competitor was Japan. If stabilisation 
were to take place without regard to the interests of the cotton 
trade, that would add the last straw to the camel’s back. Reduced 
though they were, the value of the cotton exports, after paying for 
all the imported raw cotton, still made a contribution towards 
balancing the nation’s trade which was equal to that made by the 
whole of the profits earned by the “ City ” on its foreign business. 

Concerning the price level Mr. Ellinger said that we had been 
told continuously that there were two causes for the present depres- 
sion; first that prices were too low. That could be understood. 
Financiers all over the world had made largo advances to farmers 
and other people. Since these advances had been madQ prices had 
fallen so low that the security had depreciated and the lenders 
could not balance their books because the borrowers could not repay 
the advances, and the security, if sold, would not realise the amount 
advanced on it. That is a serious position because it impedes the 
restoration of confidence. The position cannot be met by a reduc- 
tion of interest only, for the capital values still remain at inflated 
figures. The remedy appears to be either “ more and better 
bankruptcies ” or a raising of the general level of prices. Secondly 
we had been told that the depression was due to the dislocation 
between the prices of primary products and manufactured goods 
and it was difficult to see how this could be remedied merely by 
raising the general level of prices. If the stocks of primary products 
which existed were only abnormally large in relation to an abnormally 
small demand, a rise in the general level of prices would stimulate 
demand for manufactured products and consequently for primary 
products. The prices of the latter being less rigid would rise more 
than those of the former and the present dislocation might be 
adjusted. But that is not the case ; the stocks of primary products 
are abnormally large even for a normal demand. In many com- 
modities there is a year’s carry over of stocks and production proceeds 
apace on a scale sufficient or almost sufficient to meet a normal 
demand. How are these abnormal stocks to be absorbed? Until 
they are the maladjustment between the prices of manufactured 
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goods and those of primary products will continue to exist. Some- 
thing more than merely raising the general price level is required. 

Mr. Wyatt sent the following contribution after the meeting : 

Mr. Hawtrey considers that the efficacy of capital outlay as a 
means of relieving trade depression is very limited indeed and ad- 
vocates open market purchases by the Central Bank. I think he 
underestimates the amount of credit thus created which would be 
sterilised by arise in Stock Exchange prices of fixed interest securities, 
and I am afraid the amount of credit which would have to be 
created by the Central Bank would be so great that sufficient 
opposition would be aroused to stop further creation before the 
task was half finished, with disastrous results, as evidenced by 
recent American experience. Surely trade depression is “ lack of 
spending.” Somebody must spend. If individuals are afraid or 
unable to spend Governments and municipalities must do so if 
trade is to be maintained. Why not use this method as well as 
Central Bank operations ? Certainly the amount required to be 
spent would be large but it would only be spending money other- 
wise hoarded and it would still be here after it is spent. The 
cheap money policy would also assist in keeping down the cost of 
the necessary borrowing of the hoarded money. 

I am sorry Mr. Hawtrey was apparently frightened by the Balance 
of Payments bogey ; a little investigation in the City would bring 
out a long and formidable list of money belonging to English 
nationals held in blocked accounts abroad, which cannot be remitted 
here as our balance is far too favourable, and if uninformed public 
opinion must be placated, why not give Government assistance to 
enable our manufacturers to give long credit to foreign purchasers 
of our goods ? The resulting exports would make our balance look 
very healthy, besides assisting employment here. 

I should also like Mr. Hawtrey to define what he means by “waste 
of money.” Where does it go to when it is wasted? This very 
valuable paper emphasised to me the need of a thorough statistical 
investigation into the causes of the depression both here and abroad. 
Much of the data on which most important decisions have to be made 
are hopelessly inadequate and obviously incomplete. Cannot the 
Society use its influence to see that this state of things is remedied ? 
The cost would be infinitesimal compared with the benefits to be 
derived from it. 

Mr. Hawtrey in reply, said : I would like to say how extremely 
interesting and stimulating the discussion seems to me to have 
been. It would be impossible for me to deal adequately with it 
in the time at my disposal, and I think I should be wise to take 
advantage of the opportunity given to supplement iPy reply in 
writing in the Journal. 

I was glad to find that Sir Basil Blackett expressed a considerable 
measure of agreement with my point of view, but he was in doubt 
as to whether the open-market policy could be sufficient to overcome 
the deadlock in the credit market. His doubt was not without 
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reservation; he said that if the sum were magnified sufficiently it 
might accomplish the purpose. I do not think a fantastic sum 
would be required, and, if the sum is likely to be very large, that 
is no reason for not trying at all. Certain figures have been quoted 
as to the creation of credit by the Bank of England, but it is on a 
modest scale as compared with what the Federal Keserve Banks 
did last year, and their operations had a very considerable effect 
on the banking crisis. The index of the manufacturing production 
rose to 66 and even in February was 62, as compared with 58 in the 
middle of last summer. 

Another point that Sir Basil Blackett did not quite take into 
account was that I recommended a depreciation of currency expressly 
as a method of breaking the deadlock. Perhaps I ought to have 
expounded that point more fully in the paper. We had ex- 
perience of the effect of sudden depreciation of the currency when 
we went off gold. The pound fell by 20 per cent., and for one 
brilliant moment industry became remunerative and the deadlock 
was completely broken. It was no longer difficult to find borrowers 
willing to obtain advances from the Banks in order to buy com- 
modities. That was snuffed out by a rising Bank rate, of 6 per 
cent., which meant that the dominating factor was the unwilling- 
ness to lend. 

Sir Basil Blackett : What do you mean by depreciating 
currency ? 

Mr. Hawtrey : We have had an example in the United States. 
I suggest the simplest way to do it here would be to quote gold 
at 170/- per fine oz. and to buy francs at a corresponding price, 
and see what happens. It is the function of the Bank of England 
and of the Central Bank to create money, and by creating pounds 
and offering them in the market for gold and gold currencies, it 
can reduce the gold value of the pound to any desired extent. 

Sir Basil Blackett also referred to the advantages of a budget 
deficit over a capital programme. I put that into my paper not 
quite as a serious proposal, but rather as a reduction to the absurd. 
I did not really think it was practical to suspend all taxation at a 
moment’s notice, but when I suggested it I did not mean to confine 
it to income tax ; I had in mind free tobacco, free beer, tea, spirits, 
entertainments ; if all that money were put into the pockets of the 
people it would have some effect. 

Mr. Hartley Withers laid great emphasis on the existence of 
idle money. I had a good deal to say about idle money and the 
conclusion come to in my paper was that it did not make much 
difference whether credit were created or idle money started to move. 

One subsequent speaker suggested the advantages of offering 
securities on attractive terms in order to start these balances moving. 
But cannot securities be bought on attractive terms now ? jft 
might be said that if the Government really started in deadly 
earnest, War Loan would be quoted at about 80 and people would 
rush to buy it. But the same school of thought which favours 
capital outlay programmes, lays the greatest emphasis upon keeping 
the long term rate of interest low. 
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I was glad to find that Mr. Hartley Withers agreed that the 
Government ought not to be afraid of inflation. Mr. Samuel was 
of opinion that the question was mainly one of velocity of circula- 
tion. That was not at all inconsistent with the definition of trade 
depression that I gave, but I did not want to go into detail about 
the theory and particularly I should not have used the phrase 
“ velocity of circulation ’’ which is employed in three or four 
different senses. 

Mrs. Kobinson referred to Keynes’s theory of savings. I am 
afraid in compressing my paper I left out a passage in which I 
referred to Mr. Keynes’s theory of savings. It pointed out that 
although according to his analysis there was a big excess of savings 
at a time of depression, that is identified through his explanation 
with traders’ losses. According to his definition it is the losses 
themselves that are savings. Savings are the same thing as in- 
vestments excepting that they exclude what Mr. Keynes calls 
profits or losses. That is the distinction; there is nothing more 
in it and the difference between investment and savings is a cir- 
cumlocution for the difference between prices and costs. 

Mr. Crump asked whether inflation, once started, could be 
stopped. I am quite confident that it can, by the well-recognized 
methods of credit control. Fears have been expressed again and 
again that if depreciation were once started it could not be checked. 

Depreciation has in fact staited in the majority of countries, 
and there has not been a single case where there has been any 
difficulty in control ; I would go so far as to say there has not been 
a single case in the history of the world where inflation has got out 
of hand in a period of less than three years. 

Mr. Crump also suggested that I had taken insufficient account 
of the unequal incidence of depression in different industries. The 
abridged version of my paper may have been a little misleading, but 
if you double the price of every commodity, that gives relief to 
everyone concerned in selling. The disparity between primary and 
manufactured products, referred to by Mr. Ellinger, is due to the 
circumstance that the prices quoted for manufactured goods depend 
more directly upon costs and wages than the prices of primary pro- 
ducts, and when the demand shrinks the effect is more in restriction 
of output than fall of prices. 

If a number of industrial countries start depreciating their 
currencies, the effect is to reduce the cost of production of manu- 
factured goods in terms of gold or of those currencies which remain 
undepreciated. That fall in costs tends to remove the disparity 
between manufactured goods and primary products. The fall in 
costs of manufactured goods increases the demand for them, not 
only in countries producing primary products but in all countries, 
and as fast as the demand for manufactured goods increases and 
employment increases, the demand for primary products also 
increases, and any such demand increases their price. The effect 
therefore, of currency depreciation is to remove the disparity. 

I feel I must bring my remarks to a close, but I hope I may be 
allowed to add a few words in the Journal. 
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Mr. Hawtrey subsequently wrote as follows : 

Sir Basil Blackett suggested that it was possible that revival 
in this country might induce such a rise in gold prices that the 
exchange value of sterling need not necessarily fall, and Mr. Pethick 
Lawrence supported this view. I should not altogether dissent 
from it, but clearly it would not be safe to rely on gold prices rising 
fast enough, and I note that Sir Basil Blackett agreed that we must 
be prepared to face a fall in sterling. 

But I should go beyond that in that I would advocate a svMen 
depreciation of sterling in relation to foreign currencies and to gold 
as a device for giving a stimulus to industry and breaking the credit 
deadlock. 

Mr. Pethick Lawrence suggested that a programme of public 
works could be started without any delay, by merely releasing from 
official restraint proposals which are ready to start. The question 
is one of fact. If there are such proposals in readiness, they would 
of course, so far as they go, ofier a better prospect of the capital 
programme having a favourable effect. But I feel some doubt, 
first, as to whether such proposals as there may be in this condition 
represent a total outlay which is anything more than a negligible 
contribution to the problem, and, secondly, whether they are so 
ripe for immediate commencement as Mr. Pethick Lawrence supposes. 

Mr. Crump expressed doubt whether exporters would gain by 
a depreciation of the currency. He agreed that, if home prices rose 
more than in proportion to the depreciation of the pound, exporters 
would actually lose. But what exporters are concerned about is 
their costs, which depend mainly on wages. There may be a rise 
in the internal price level without any rise in wages. In fact what 
is to be hoped from a depreciation of the currency is a rise in both 
internal and external price levels, accompanied by an increase of 
employment, but without any increase of wages (except in those 
unsheltered industries where wages have been disproportionately 
reduced). The internal price level is likely to increase less than the 
external, for it is kept down by the increase of output, whereas the 
effect of increased exports from one country in lowering the world 
price level would be relatively small. 

Professor Jones described the policy of depreciating the currency 
as being directed to “ increase exports, decrease imports and thereby 
secure an all-round improvement in the trade of the country,” and 
he contended that, if that were so, the advantages of the policy to 
one country would be destroyed by extending it to other countries. 

This is a complete misconception. I advocated depreciation as 
a device for starting a credit expansion and a rise of prices. If the 
rise of prices did not occur, then indeed the depreciation would in- 
crease exports and decrease imports. But that merely means that 
a favourable balance of payments would counteract the deprecia- 
tion, the currency would rise again and the plan would have been 
a failure. 

If, on the other hand, the plan achieved its object, there would 
be an expansion of the consumers’ income, which would attract 
additional imports, and would require a continuance of the depre- 
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elation of the currency to maintain equilibrium in the balance of 
payments. The outcome is merely the restoration of the balance 
between exports and imports, and therefore there is nothing incon- 
sistent in supposing all countries to adopt the same policy. 

Mr. Ellinger expressed doubts as to the possibility of removing 
the disparity between the price levels of primary products and 
manufactured products by a rise in the general level of prices, 
because he believed the stocks of primary products to be large even 
for a normal demand. If he is right, it is still true that a reduction 
in the purchasing power of the monetary unit, which would reduce 
the costs of manufacturing in terms of real wealth, would diminish 
the disparity; only there would still be a residual effect of the 
redundant stocks of primary products to be dealt with. 

But I do not think he is right. The trouble in regard to primary 
products has arisen because, when demand falls off, output is not 
reduced. Since manufacturing output is reduced, the output of 
primary products becomes, and, at any rate for a time, remains 
redundant. When manufacturing activity revives, the output of 
some primary products is likely to lag behind demand, and there 
will be an interval when the sales from stocks will be abnormally 
large. How far this tendency will go towards correcting the re- 
dundancy it is impossible to say, but I should be inclined to attach 
importance to it. 

With regard to Mr. T. W. Wyatt’s written criticisms, I must 
confess that I am puzzled by his fear that credit would be sterilized 
by a rise in Stock Exchange prices of fixed-interest securities.” I 
should guess that he means that the sellers of these securities would 
delay re-investing the money they received because prices would 
be too high for investment to be attractive. But the effect I should 
hope for from the open-market purchases is an accumulation of 
idle cash reserves in the joint-stock banks, which would stimulate 
them to find borrowers, and I argued in my paper that, as the credit 
deadlock which appears to be complete is in reality in any one 
industry only intermittent, borrowers would be forthcoming. The 
high price of securities actually helps this tendency by making 
investments a less attractive alternative to advances. That, in 
case of the effect being delayed, “ opposition would be aroused to 
stop further creation before the task was half finished ” I must 
admit to be only too probable. That is one reason why I suggest 
currency depreciation as a device for securing a rapid start. Mr. 
Wyatt refers to recent American experience. That, I think, gives 
ample confirmation of this latter suggestion. Mr. Wyatt thinks I 
am “ frightened by the Balance of Payments bogey.” He is quite 
mistaken. A rise in the price level in terms of sterling may be 
expected to involve a depreciation of sterling in terms of gold and 
foreign currencies. I do not fear this; I think there is no harm 
in it. He suggests that the existence of credits in blocked accounts 
abroad which cannot be remitted here is evidence that our balance 
is “ far too favourable.” That is not quite the right inference. 
The exchange restrictions are resorted to by countries desirous of 
keeping their currencies at gold parity, because at that parity, with 
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a free exchange market, their own balance of payments would bo 
unfavourable. Their problem is with their own balance, not with 
that of Great Britain or of any single foreign country. 

Mr. Wyatt wants to know what I mean by “ waste of money.” 
“ Where,” he asks, “ does it go to when it is wasted ? ” The answer 
is that money is wasted when it is paid for productive activity of 
which the output is not wanted, or is not valuable enough (in the 
broadest sense) to justify the effort spent upon it. What is wasted, 
of course, is not “ money ” but productive resources. 

As a result of the ballot taken during the meeting, the candidates 
named below were elected Fellows of the Society : — 

Edgar Walter John Cambridge. 

Victor Herbert James Harvey. 

Ralph Raymond Whitaker. 

Corporate represerUativea, 

John William Goss, representing the Calculating and Statistical Service. 

Betty Fairfax Rushby, represerding Greenly ’s Ltd. 
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Note on the Number op the Jews in Germany. 

By G. Udny Yule, F.K. 8 . 

Some correspondence as to the number of the Jews in Germany was 
published in The Times during March. In a letter published on 
March 20th Mr. E. W. D. Tennant wrote : “ In 1914 there was no 
Jewish question and only about 400,000 Jews in Germany. Towards 
these acclimatized Jews, as they are called, there is still no hostility 
felt. The anti- Jewish movement is directed rather against the army 
of nearly 1 , 250,000 Jews who entered Germany during and after 
the War from Poland and Galicia.” 

It may be as well to comment on these figures. The statistics 
of religious confession in the German Census Reports of 1910 and 
1925 give the following figures for the number of Jews (Israeliten) : — 

1910 615,021 

1925 564,379 

The numbers amount to 9-0 and 9*3 per 1000 of the population 
respectively. 

As regards immigration, there is a useful table on p. 538 of the 
Text volume of the Report on the 1925 Census, reproduced in 
Table I. In round numbers, of the 1 , 377,000 persons ii years of 


Table I. 

Immigrants into Germany between 1914 and Census of 1925, 
eoccluding children under 11 at the Census, 


Of the immigrants there formerly lived in ; 

Number. 

Per cent, of total. 

1. The Saar 

37,044 

2-7 

2. Areas separated from Germany 

769,733 

65-9 

3. Other European countries : 

526,375 

381 

of which — (a) Eastern Europe 

253,069 

18‘4 

(6) South-eastern Europe ... 

115,472 

8-4 

(c) Southern Europe 

12,844 

0-9 

(d) Western Europe 

134,065 

9-7 

(e) Northern Europe 

9,260 

07 

4. Former German Colonies 

9,102 

0-7 

6. Countries outside Europe 

35,866 

2*6 


1,377,120 

1000 
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age and over who had immigrated into Germany since the War, 
0,000 came from areas separated from Germany under the peace 
treaties, some 37,000 from the Saar, and some 9,000 from former 
German colonies. Of the remainder, amounting to no more than 
560,000, only some 250,000 are recorded as having entered from 
Eastern Europe. The total number of Poles recorded in Germany 
at the Census of 1925 was 259,804, of whom 117,683 possessed Ger- 
man as their mother-tongue. 


Table II. 

Marriages in Germany in the 25 years 1906-30. 


Year. 

Marriages iii which tiie 

All Marriages. 

lluhband 

Jewi'^h. 

Wife 

Jtwmh. 

Of which both 
Jewish. 

1906 



4,520 

4,495 

4,080 

498,990 

1907 



4,547 

4,477 

4,052 

503,964 

1908 



4,330 

4,423 

3,907 

500,620 

1909 



4,421 

4,307 

3,873 

494,127 

1910 



4,445 

4,318 

3,880 

496,396 

1911 



4,449 

4,267 

3,814 

512,819 

1912 



4,480 

4,316 

3,833 

523,491 

1913 



4,203 

4,101 

3,621 

513,283 

1914 



3,411 

3,167 

2,617 

460,608 

1915 



1,842 

1,098 

1,497 

278,208 

1916 



1,893 

1,658 

1,292 

279,076 

1917 



2,033 

1,806 

1,402 

308,446 

1918 



2,820 

2,606 

2,171 

352,543 

1919 



7,375 

7,144 

6,295 

844,339 

1920 



8,812 

• 8,393 

7,497 

894,978 

1921 



6,743 

6,381 

5,617 

731,157 

1922 



6,310 

5,778 

5,025 

681,891 

1923 



6,139 

5,535 

4,833 

581,277 

1924 



4,329 

3,838 

3,310 

440,039 

1925 



3,812 

3,409 

2,904 

482,792 

1926 



3,471 

3,156 

2,656 

483,198 

1927 



3,758 

3,325 

2,789 

538,463 

1928 



3,985 

3,585 

2,983 

587,175 

1929 



3,869 

3,428 i 

2,817 

589,611 

1930 



3,884 

3,460 

2,851 

562,491 


The marriage statistics of Table II arc compiled from the data 
as to marriages and the statistics of religious confession of the 
parties married given in successive issues of the Statistisches Jahr^ 
buchfur das deutsche Reich, There was a large upward movement 
in the number of marriages of Jews and Jewesses immediately after 
the War, but this is almost paralleled by a similar movement in all 
marriages : most of it at least was clearly due simply to postpone- 
ment of marriage during the War. If we average over the ten years 
1914-23, after which the figures seem to return to normality, the 
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figure for all marriages is 473,063, for marriages of Jews 4,738, for 
marriages of Jewesses 4,357. The first figure seems to fit in fairly 
well between the pre-war data and the figures for 1924 and follow- 
ing years. The figure for Jews looks markedly in excess, and for 
Jewesses very slightly in excess. They may indicate, in addition 
to the effect of postponement, some temporary immigration- 
immigrants who had left the country again before 1925 — but the 
interpretation would be quite speculative, nor could such immigra- 
tion in any case have amounted to much. It is evident that there 
has been no very material ehange since 1925 . 

In the 25 years of Table II there were 109,941 Jews married, 
102,471 Jewesses married and only 89,616 marriages in which both 
partners were of the Jewish community. There were therefore 
20,325 Jews and 12,855 Jewessef?, or in all some 33,000, who had 
married outside the community. This gives some idea of the con- 
siderable amount of intermarriage. 

As stated, all the data relate to Jews by religious confession. 
There is no information available— or at all events no official infor- 
mation— as to numbers of persons who may be Jewish by race but 
belong to some other religious confession. It should be added that 
from 1917 Alsace Lorraine is excluded, and from 1919 the portion 
of Posen given to the Poles, and that from 1920 onwards the data 
refer to the existing boundaries of the Reich and exclude the Saar. 
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The Estimation op Infant Mortality. 

By W. J. Martin. 

(Division of Epidemiology and Vital Statistics. London School of Hygiene 
and Tropical Medicine.) 

The present estimation of Infant Mortality is based on the registra- 
tion and not on the occurrence of births and deaths, ignoring the 
greater delay in the registration of births than of deaths and taking 
no account of migration. The last factor probably has no influence 
on the death-rate and the first averages itself out when comparing 
one year with another. Other difficulties in obtaining an exact 
determination are : the numbers of births are not constant in each 
quarter, the probability of dying is different for each quarter and 
the proportional mortality varies. The distribution of the propor- 
tion of quarterly births to the yearly total for 1912-30 is, in 
descending order, shown in the following table. The first quarter, 
for example, gave the largest proportion of births in 5 years out 
of the 19, it stood second in 3 years, third in xo years, and in 
only one year out of the 19 did it give the lowest proportion of 
births. 


Quarter of Birth. 

Lai^ost propor« 
tioii of Birtlw. 

2n(l. 

3ril. 

Lowest. 

1st Quarter 

5 

3 

10 

1 

2nd 

12 

5 

2 

— 

3rd 

1 ! 

11 

7 

— 

4th 

1 

— 

— 

18 


The fourth quarter has the lowest number of births in any 
quarter except in 1919, when the sudden increase in births placed 
it first. The distribution of the probability of dying under one 
year for each quarter for the years 1912-29 is : 


Quarter of Birth. 

irjghest. 

2nd. 

Srd. 

Lowest. 

1st Quarter 

8 

9 

1 

— 

2nd 

1 

4 

8 

5 

3rd „ 





6 

12 

4th y, ... 

9 

5 

3 

1 


The method used at present by the Eegistrar-General is to 
divide the number dying between o-i in the year by the number 
bom in the year. There is a theoretical objection to this method 
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if the numbers born in each quarter fluctuate widely. This became 
a valid objection during the War and succeeding years, and to meet 
this difiiculty the Eegistrar-Gcneral adopted, in 1920 , a standardized 
death-rate and applied it to the period 1911 - 25 . 

The Government Actuary * proposed a more simple method to 
overcome the effects of variable quarterly totals. His method of 
obtaining the exposed to risk is to take J, k> | of the births in 
the ist, 2nd, 3rd and 4th quarters respectively in the preceding 
year plus |, J of the births in the 1st, 2nd, 3rd and 4tb quarters 
respectively of the year under consideration. This divided into the 
number of deaths in the year gives the probability of dying at age 
o-i. This formula assumes that death occurs at random during 
the first year of life, but actually about 50 per cent, of the deaths 
occur in the first six weeks. So that it appears that the exposed 
to risk of any year includes a number who died in the previous year 
and the actual mortality is understated. A more exact statement 
of Infant Mortality can be obtained by a modification and com- 
bination of the method of the Registrar-General and Government 
Actuary. Distribute the deaths to the quarters of birth by the 
procedure adopted by the Registrar-General,t i.e. of the two possible 
quarters of death assign the following proportions to the more recent 
and the remainder to the more remote of the two — age at death 
under i day, 100 per cent. ; 1-7 days, 98 per cent. ; 1-2 weeks, 
89 per cent. ; 2-3 weeks, 81 per cent. ; 3-4 weeks, 73 per cent. ; 
4 weeks-2 months, 54 per cent.; 2-3 months, 17 per cent.; 3-4 
months ^ ; 4-5 months, \ ; 5-6 months, \ ; 6-7 months, ; 7-8 
months, 8-9 months, 9-10 months, ^ ; lo-ii months, 
11-12 months, J. By subtracting from the births of each quarter the 
infants who died in the same calendar year as they were born, the 
number of survivors at the end of the year from each quarter is 
obtained. To obtain the denominator take J, I, I respectively of 
the survivors from the ist, 2nd, 3rd and 4th quarters of the previous 
year plus |, j, |, J of the births of the ist, 2nd, 3rd and 4th 
quarters of the year under consideration. This divided into the 
number of deaths during the year gives the probability of dying at 
age o-i. 

The method propounded above is laborious, and furthermore we 
are not always in the happy position of having the deaths given in 
the necessary detail to allow them to be referred to the quarter of 
birth. An alternative method would be to use proportional mor- 
tality. This presents some difficulties, since the decline in the 

* Registrar-Generars Decennial Supplement, England and Wales. 1921. 
Part I. Life Tables, 

t Annual Report of Registrar-General, England and Wales. 1920. 
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Infant Mortality affects the older infants more than the younger, 
so that the proportion of deaths occurring in the first few weeks 
is increasing. Also the 2nd and 3rd quarters show a higher 
proportion of deaths in the first weeks of life than do the ist and 
4th quarters. Ignoring the variations between the quarters and 
considering the yearly totals only, the period 1913-30 may be 
divided into three sections, 1913-18, 1919-25 and 1926-30. The 
proportions dying in each of the monthly periods are : 



0*-. 

U-. 

3-. 

li . 


7J-. 

9-. 

10 J-. 

1913-18 ... 

42-7 

12*6 

9*4 

7*9 

7*3 


6*7 

6*4 

1919-26 ... 

49-7 

11*9 

8*3 

6*8 

6*3 1 


6*7 

6*3 

1926-30 ... 


12*0 

7*2 

6*9 

6*0 1 


6*6 

5*5 


The following is an illustration of the method. The distributions 
of the births for 1912 and 1913 are : 



1st quarter. 

2n(l quarter. 

3r(l quarter. 


Total. 

1912 

222,600 

218,070 

219,232 

212,835 

872,737 

1913 

216,629 

227,470 

225,601 

212,290 

881,890 


In 1913 the deaths under one year were 95,608. The value of 
is required. 


Of the ^0 X 222,600 deaths among the Ist quarter 1912 births, 

X 222,600 X 6*4 will occur in 1913. 

Of the 2nd quarter’s births, X 218,070 X 20*1 will occur in 1913. 

„ 3rd „ „ go X 219,232 X 35-3 

,, 4th ,, ,, go X 212,835 X 67*3 ,, ,, ,, 

= go (257,421*821). The total deaths must be 
go (872,737). 

0*2949592 of infant deaths belonging to 1912 occur in 1913. 

Now multiply 216,629 227,470 225,601 212,290 by 

respectively 93*6 79*9 64*7 42*7 

and we reach go (621060*251). 

The total deaths must be go (881,890). 


ratio is 0*7042378. 

96,608 = go (0*2949692 X 872,737 + 0*7042378 X 881,890). 

^ 96,608 n.mjifi 

878482*0808 


When the deaths are given for the year only, the alternative 
method to that of the Registrar-General is to allot 30 per cent, of 
the deaths to the previous year and 70 per cent, to the current 
year. This gives good results even when the actual figures are not 
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quite 30 per cent, and 70 per cent. The actual proportions for 
1911-30 are : 



rcrcentage of dir d born in ; 

Precrding year. 

Current year. 

1911 

3015 

69-85 

1912 

30-23 

69-77 

1913 

29-68 

70-32 

1914 

30 09 

69-91 

1916 

36-17 

64-83 

1916 

29-12 

70-88 

1917 

33-64 

66-36 

1918 

31-16 

68-86 

1919 

31-71 

68-29 

1920 

27-37 

72-63 

1921 

27-60 

72-40 

1922 

31-47 

68-53 

1923 

28-47 

61-53 

1924 

30-86 

69-14 

1925 

28-66 

71-45 

1926 

28-20 

71-80 

1927 

31-39 

68-61 

1928 

26-97 

73-03 

1929 

32-95 

67-05 

1930 

25-17 

74-83 

1911-30 

30-18 

69-82 


The results of these various methods of estimation are given in 
the table on p. 485. 

If column 1 is taken as the standard, the other methods under- 
state the Infant Mortality ; the errors in the Government Actuary’s 
method vary from 2 to 3 per cent., the other three systems being 
more irregular. Of the two years, 1919-20, when the fluctuations 
in the births were greatest, the method of proportionate mortality 
gives the worst estimate for 1920 and the 30 and 70 per cent, dis- 
tribution the worst for 1919. 

If the Registrar-General’s values are accepted as a standard 
— ^and there are many reasons for this : precedent, familiarity and 
the universal applicability of the non-standardized death-rates — ^the 
proportionate mortality gives a smaller error than the other two 
schemes. During the period 1913-25, when the Registrar-General 
standardized his death-rates, the difierence of the proportionate 
mortality exceeded J per cent, only once, in 1920. For the last 
five years when the usual method was employed by the "Registrar- 
General the difierences are slightly larger. The large difference for 
1927 is due to the fact that this year showed a large decrease, 40,391, 
in births compared with 1926, but the number of births in 1928 
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showed an increase of 6,095 over 1927 ; this has the effect of causing 
the Eegistrar-Generars method to overstate the Infant Mortality 
for 1927 and understate it for 1928. The 30 and 70 per cent, dis- 
tribution gives as small a difference as or a smaller difference than 
the Government Actuary’s scheme for 13 out of the 18 years, but 
for 1920 the difference is twice as great as that of the Government 
Actuary. 
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1. — Approximation and Graduation according to the Principle of 
Least Squares by Orthogonal Polynomials. By C. Jordan. Annals 
of Mathematical Statistics, 1932. Vol. 3, pp. 257-357. 

On the Graduation of Data by the Orthogonal Polynomials of 
Least Squares. By A. C. Aitken. Proceedings of the Eoyal Society 
of Edinburgh. 1933. Vol. 53, pp. 54-78. 

The nature of the general problem of the fitting of orthogonal 
polynomials to observational data by the method of least squares 
must by now be familiar to readers of this J ournal. What is possibly 
the first reference to the methods in the statistical literature of this 
country is contained in a note published in 1920 (Vol. 83, p. 328), 
wherein the form, for ewidistant data, of the first three Tchebychef 
polynomials is given. Ehodes reviewed a paper by Jordan in 1930 
(Vol. 93, 569-572), and added a numerical illustration of his methods, 
while Irwin, in an article ‘‘ Eecent Advances in Mathematical 
Statistics’’ (1931, Vol. 94, 568-578), gave a short r4sum6, with 
references, of the more important of the contributions that had 
been made to the subject, arising out of his discussion of a paper 
by Allan. 

The foundations of the theory were laid by Tchebychef in papers 
published between 1854 and 1859 (also later papers), and it is 
important to note that he dealt with the case where the observa- 
tions are not necessarily at equal intervals. If we add to this 
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that the observations may be of unequal weight, we have the most 
general case, a solution of which furnishes us with all we require for 
work on skew regression. In this connection s(*e a paper by Pearson 
in 1921 (Biometrika, Vol. 13, 296-299). Isserlis gave in 1929 a very 
useful account, with references, of the work of Tchebychef and 
others {Biometrika, Vol. 19, 87-93), and his is still the best paper to 
go to for a rapid appreciation of the numerical methods of dealing 
with non-equidistant and unequally weighted data. On the whole, 
however, it is in the special case of equidistant unweighted ordinates, 
applied to the study of trends in economic and other data, that 
much work along the lines of simplifying the numerical processes, 
and perhaps also the algebraic derivation of the formuhe, has been 
done. 

Two papers of importance in this connection have recently 
appeared. In the Annals of Mathematical Statistics^ 1932, Vol. 3, 
257-357, there is a paper by C. Jordan : Approximation and 
Graduation according to the Principle of Least Squares by Ortho- 
gonal Polynomials,” stated to have been read before the 93rd annual 
meeting of the American Statistical A^NSOciation on 28 Dec., 1931. 
Jordan has a number of papers on this subject to his credit. The 
first was published in the Proceedings of the London Mathematical 
Society (1921, 2, 20, 297-325), and now after papers in French, 
Hungarian and German he has crowned his work by a long paper in 
English. Making effective use of the calculus of finite differences, 
he develops the theory in full, and shows how to build up general 
expressions for the orthogonal polynomials in factorial form. The 
general formula for the rth polynomial can bo given comparatively 
simply in terms of a series of factorial polynomials in x, the inde- 
pendent variable, and since differences play the same role to these 
as differentials do to power series, expressions for the value of the 
polynomial expansion to any given degree, at x = o, and the 
advancing differences at this point, follow naturally, thereby sug- 
gesting a numerical method of building up the theoretical poly- 
nomial values by successive adding on of differences. Jordan 
furnishes tables for direct numerical application of his methods 
which go up to w = 100 , and goes on to study the related problems 
of fitting polynomials to sets of two or more correlated variables, 
and of graduation of series, 

Jordan’s numerical methods may be said to have been complete 
by 1930 (see paper by Khodes referred to above), although certain 
improvements have now been introduced. He gives many refer- 
ences to the literature of the subject, but curiously enough no 
mention is made of the work of K. A. Fisher. He has since written 
to say that at the time he was unaware of Fisher’s contributions to 
the subject. Fisher first developed the methods, independently of 
previous authors, in 1921 (Jour. Agric. Sci.^ Vol. 9, 107-135). In a 
later paper (1924 — Phil. Trans. Roy. Soc., B 213, 89-142) he refers 
to independent work by Esscher (1920 — Meddel. Ininds Astr. Observ.^ 
2, 23, 10-21). These two papers are complete as far as concerns 
calculation of the Tchebychef polynomials by formulae based on 
successive summation of the original values, and their expression 
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up to the fifth degree. His general expression, and the method of 
building up the polynomial values from their differences, were given 
in 1930 in the third edition of his book Statistical Methods for Research 
Workers, Proofs, and explicit formulae up to the tenth degree, 
were given in a paper of the same date by Allan (Proc, Roy, Soc, 
Edin.f 50, 310-320). The latter gives Jordan’s formula as one of 
her forms, the subsequent modification being to refer the formulae 
to a central origin. 

In another respect Jordan seems to have been unaware of earlier 
English work. He shows how to obtain the factorial moments by 
successive summation of the observed values, this being, in fact, a 
fundamental stage in the work. But he attributes the method to 
Tchetverikoff, in a paper published in Kussian in 1926. This 
method of calculating the factorial moments, however, was invented 
by Sir G. F. Hardy, the actuary, many years ago. Elderton, in 
Frequency Curves and Correlation (1st ed., 1906, 19), states that the 
method was used by Hardy in his Graduation of British Offices Tables, 
1863-93, The latter described the method in Construction of Tables 
of Mortality (1909), and it has been in use ever since. The import- 
ance of the factorial moments as such was perhaps not recognized 
in those early days, for the method was given for the calculation of 
the ordinary power moments; nevertheless it was the factorial 
moments which represented the first stage in the calculation. The 
same method, in principle, was used by Fisher. 

Another important paper is that of A. C. Aitken : ‘‘ On the 
Graduation of Data by the Orthogonal Polynomials of Least 
Squares ” {Proc, Roy, Soc. Edin., 1933, Yol. 53, 54-78). We have here 
not only what is probably the simplest possible demonstration of 
the theory, but also a description of the numerical processes which, 
with the aid of the tables provided, renders the operations almost 
completely automatic. Briefly described, the method is as follows. 
The factorial moments are first obtained by successive summation. 
•These are then placed in a column alongside the appropriate triangular 
table for the given value of n (the number of observations). Simple 
arithmetical operations on the columns of the table yield the 
coefficients of the Tchebychef polynomials, and at the same time 
the sum of squared residuals is found by successive subtraction from 
the crude sum of squares of observed values, whence on dividing by 
the number of degrees of freedom a clue is found as to the degree to 
which the polynomial must be fitted to eliminate the trend. The 
actual values of the polynomials, in factorial form, are obtained 
from the table itself. Similar operations on the rows of the table 
give the first (and last) polynomial values, and the advancing 
differences, whence finally the theoretical values corresponding to 
those observed are built up by a process of summation of differences. 
Adequate checks Are provided to ensure accuracy in computation. 
The tables are provide up to the fifth degree, and to n i= 35 , but 
the method of constructing a complete table ad hoc for any value 
of n is described, an operation which is very simply carried out. 

With Aitken the numerical methods may be said to have reached 
the quintessence of simplification in operation. But he goes farther. 
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Realizing that the Tchebychef polynomials assume a more compact 
form when the data are referred to a central origin (a point already 
taken up by Fisher), and when central or mean central factorial 
polynomials are used, he shows how to sum the observed values 
from the extremes towards the centre, and to use the resulting 
moments with a new set of tables in exactly the same way as before. 
The advantage is that the new tables have every alternate entry 
zero, which much reduces the labour of computation. The opera- 
tions on the rows of the table yield central and mean central difPer- 
ences, whence by summation in two pieces the required polynomial 
values are obtained. As before, the tables go up to the fifth degree 
and to n = 25, but they are easily extended as required. Examples 
are given for both an odd and an even set of data, and the routine 
processes are easily followed. It should be added that apart from 
the halving of the work in the second stage, the summations in the 
first stage in two pieces lead to much smaller totals. The advantage 
of this is very great when the scries is a long one, and when fitting 
has to be carried out to a high degree. Long ago, of course, Fisher 
suggested such a splitting of the summation work to avoid large 
numbers, but this device was only used by him to ease the labour 
of obtaining the final summations, and there is a further gain to be 
derived from expressing the results in central factorial notation. 
The splitting in Fisher’s work could, in fact, bo done at any arbitrary 
point in the series. Mention should also be made at this stage of a 
numerical process described by Stephan (Jour, Amer, Stat, Assoc,, 
1932 , 27 , 413 - 423 ), wherein summation from the extremes to the 
centre is advocated. 

It would take up too much space to furnish illustrations of all 
the methods that have been described in this note, but one example 
will not come amiss. We shall show how Aitken’s second, or central, 
method may be applied to a short series of numerical values. A 
cubic will be fitted to the following eight equidistant values of u — 
22, 13, II, 21, 45, 52, 60, 54. A longer series, such as would occur 
in practice, would merely involve longer summations in the initial 
and final stages, while the usual practical problem would also involve 
determining the appropriate degree to which a polynomial ought to 
be fitted, a thing that is done by studying the reduction in the 
mean of the squared residuals, and if necessary carrying the sum- 
mations to one or two further stages. The calculations are set out 
in order on page 491 . 

The computation is almost self-explanatory. The entries in the 
first table are obtained by successive addition of the number on the 
left to that in the previous line, working from opposite ends to the 
middle, and stopping a half stage short each time, the numbers in 
brackets being got by adding on only half the number in the previous 
colunm. The table for w = 8 is then bordered with a column of 
moments, these being the alternate sums and difierences of the 
central entries in the first table. The coeflSicients a are then cal- 
culated, e,ff, ai = (2 X 303)/i68, a2= (6 X 738 — 15 X 278)/i5i2, 
etc., and placed above the appropriate column. At the same time 
the reduction of is shown by stages. It will be noticed that the 
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parabolic term docs not improve the fit, but the cubic makes a great 
deal of difference, thus emphasizing the desirability of proceeding 
two further stages before being satisfied with the fit. The central 
and mean central differences at o are next calculated from the rows 
of the table, e.g, 34*75 - i5 X 0-1706 = 32*19, etc. Finally, these 
values are used in the last stage to build up the function U — V i W. 
The totals of u and U agree closely, while S(m — U)* by direct 
calculation is almost exactly e^ual to the final value of S*. If 
recjuired the equation to the cubic may be written as 
U = 34-75 + 3-6 o 7(2») + o-i7o6{6(a;* - i)/2 ! - 15} 

— o*28o3{2o®(a!* — 
the coefiicients 2 ; 6,-15; 20,-30, being obtained 
the table. 


i)/ 3 ! - 30a:}, 
directly from 
J. W. 
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2 . — Statistik im Dienste der Technik. Von Dr.-Ing. Emil Kohl- 
weiler. Miinchen and Berlin : R. Oldenbourg, 1931. 9J" X 6J". 
XV + 441 pp. Rm. 22 . 

Industry has always used statistical methods of sorts. No 
concern could survive six months without figures of output, material 
and power consumed, and waste. Considering the information 
accumulating in factory and testing-house records and the importance 
of savings in production costs, it is surprising that these figures have 
not been exploited to better advantage. Here is room for propa- 
ganda work. Statistical methods have been revolutionized during 
the last ten years and the technique of small samples provides what 
was lacking to make quality control of manufacture effective. What 
is most needed is actual industrial material upon which to experi- 
ment, and great difficulty is found in coaxing it out of the hands of 
those who possess it. This is due partly to the traditional secrecy 
of British manufacturers, partly to the statistician’s failure to give 
an intelligible account of what he is after and to show that his methods 
afford a reasonable prospect of discovering facts undiscoverable by 
plain inspection. 

Fortunately the situation has now been taken in hand. As 
already reported in the Journal, a Committee of the British Standards 
Institution (upon which this Society is represented) is now engaged 
in drafting a pamphlet which should go far to resolving doubts as 
to the capabilities of statistical methods in this field. 

The basis of all these investigations is the analysis of the data 
so as to distinguish between fluctuations due to constant systems 
of chance causes and those due to assignable causes. It is the 
technician’s business to eliminate the latter so far as is commercially 
profitable : the former are supposed to be irresolvable in the current 
state of information on the subject. The ultimate object of the 
method is the production of an article uniform in quality and com- 
pliant with prescribed standards. Dr. Kohlweiler’s book deals with 
statistical methods as applied to industry, with especial reference to 
wire manufacture. It contains a detailed explanation of the ele- 
mentary technique of frequency distributions, together with a 
valuable mass of industrial material. The author relies largely 
upon the binomial distribution even for continuous variates and 
shows great ingenuity in extracting tangible results from unpromising 
material. His book is not, however, likely to command much 
attention in this country. It is much too diffuse, and some of the 
methods recommended have been superseded. There is nothing 
in it to compare with the work on similar lines already done in this 
country, and the name of R. A. Fisher is not even mentioned. An 
additional obstacle is the notation, which is entirely different from 
anything to be found elsewhere. L. R. C. 

3 . — Forecasting Business Cycles, By Warren M. Persons, Ph.D., 
Consulting Economist, formerly Professor of Economics, Harvard. 
New York : Wiley, 1931. 9" X 6". xiv + 295 pp. 22 s, 6d, 

This book is an attempt to arrive at a realistic solution of the 
^business forecasting problem. Chapters I to V of Part 1 give an 
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analysis of the business situation in October-December, 1930, and 
the forecasts made at the time of the then probable future course of 
business. The concepts of “ probable future developments in 
business ” are there described as “ future ’’ with respect to the dates 
of writing. They contain no element of “ hindsight.” 

“ A forecast/’ continues Dr. Persons, ‘‘ is certainly formulated 
on the assumption that no important (with respect to business) 
unpredwtahle accident will occur to greatly stimulate or depress 
business; but in fact such accidents may occur. The forecaster 
should not be debited when accidents do occur. Neither should he 
be credited. ... A risky guess is not a good forecast. . . . Before 
many months these forecasts, sls forecasts of probable future develop- 
ments in business, will be out of date. But they will never be out of 
date (a) as illustrations of actual practice in forecasting business 
cycles according to the methods described and (b) as records of fore- 
casts which, when added to future records similarly made, will 
ultimately constitute material for judging the usefulness of such 
forecasts.” 

Part II presents the graphic and tabular records of monthly and 
annual statistics and the historical records of important economic 
and political and other events and developments considered essential 
for formulating concepts of the probable cyclical movement of busi- 
ness in the United States, whilst Part III discusses the problem of 
economic and probability analysis. 

Now that all our economic theories arc likely to go into the melt- 
ing-pot, it is unprofitable to go back and check up predictions of 
recovery that have failed to materialize. From our superior stand- 
point of to-day it is quite easy to see why. Forecasting methods 
imply that things will go on as before, that the economic machine can 
be Kept in continuous motion by timely repairs and judicious applica- 
tion of lubricants. What people did not foresee was that the old 
machine was past the running repairs stage and that it would wheeze 
and groan and clank to a virtual standstill. Shortly it will be laid 
out on the bench for the inspection of the World Economic Con- 
ference, and its proprietors will have to decide whether (a) it can be 
patched up with a semblance of activity or (6) whether a brand-new 
1933 model will have to be substituted. In either case new rules for 
working the machine must be devised and the question why it broke 
down under the old system becomes academic. 

Dr. Persons’s book contains a wealth of invaluable material, but 
whether it can be utilized in the fashion he imagined remains open 
to doubt. L. K. C. 

4 . — Business Forecasting and its Practical Application. By 
William Wallace, M.Com. 3rd ed. London : Pitman, 1932. Sf" X 
5J". 128 pp. ys, 6d, 

The comparative scarcity of works on business forecasting by 
British authors in contrast with the bewildering variety provided 
by America is mainly due to two reasons : (i) the paucity of suit- 
able data from which to build up an index of business activity for 
the United Kingdom compared with the wealth of material available 
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to the American writer, and (2) the limited market for such books 
in this country. Mr. Wallace’s book was first jmblished in 1927, 
and the fact that it has already reached a third edition is indicative 
of the growth of interest in the subject which has taken place in 
recent years. In his preface to the present edition the author 
points out that in view of the abnormal economic conditions in this 
country and in the world at large the question might justifiably be 
asked whether any theory of forecasting could possible be worthy 
of consideration. His answer to this question is that we cannot 
afford to neglect anything which will help us to take a view of the 
future. 

The revision has been thorough ; revised charts have been added 
illustrating conditions up to the end of 1931, while forecasting 
theories have been reconsidered in the light of events between 1927 
and 1931. The fact that the author did not feel justified in altering, 
however slightly, his ultimate conclusions bears testimony to Mr. 
Wallace’s belief that in spite of unforeseen economic earthquakes 
and landslides, forecasting can claim to be of use to the business 
world. 

The general plan of the book has been retained. After dealing 
with the theory of the business cycle and forecasting, the author 
discusses the methods of the chief American forecasting services as 
well as the London and Cambridge Service and then passes to the 
application of the forecast to production, sales, distributing and 
advertising policies, and later deals with forecasting prices and 
investment forecasting. A useful appendix gives particulars of the 
chief sources of information and economic data in this country, 
together with a brief bibliography of works (mainly American) on 
the subject of forecasting. The book does not claim to be more 
than an introduction to the subject, a purpose which it achieves 
admirably. As Sir Walter Layton says in his introduction, “ Per- 
haps the greatest merit of this book is that it sets out the limitations 
as well as the merits of the apparatus which it describes and clearly 
shows the business man in what way it may be applied to his 
particular daily problems.” G. K. W. 

5 . — Booms and Depressions, By Irving Fisher, LL.D. London : 
George Allen and Unwin, Ltd., 1933. 8" X 5^”. xxii + 258 pp. 
85. 6 d. 

When the economic historian of the future attempts to compile 
a bibliography of the literature based on the 1929-193( ?) depression 
he will discover an embarrassing wealth of material at his disposal. 
Finding himself compelled to make a selection of the works available 
it is probable that he will find the greatest interest attaching to 
those which were written and published at the very depth of the 
depression. Compared with the books written in the earlier stages, 
he will find a much closer agreement regarding diagnosis, although 
the remedial methods prescribed will still be as divergent as they 
are numerically bewildering. 

Although the title does not betray the fact, this latest work of 
Professor Irving Fisher is primarily concerned with the present 
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depression. The book is divided into three parts : the first — 
Theoretical — deals with the nine main factors which appear to the 
author to be the outstanding influences in the present, as well as in 
most, if not all, other major depressions ; the second part — Factual — 
gives an account of the events that led up to the present depression, 
while the third part — Remedial — discusses the various remedies 
which might be applied. 

Dr. Fisher’s starting-point and the spectre which he constantly 
keeps before our eyes is the debt structure. Over-indebtedness or 
the discovery of over-indebtedness — the margin of safety is an 
ill-defined and uncertain “ twilight zone ” — is always followed by 
attempts at correction, attempts which by their very nature bring 
other factors into play and help to give impetus to the overbalancing 
debt structure. From over-indebtedness and debt liquidation the 
author leads on to currency contraction, the price level, net worth 
reduction, profit reduction, lessened production, trade and employ- 
ment, the psychological factor, pessimism and distrust, retarded 
circulation of currency and lowered money interest (but raised real 
int(*r('st)^ — ^the various main factors in a depression. Great stress is 
laid on the ‘‘ money illusion ’* or the “ dollar disease ” — falling 
prices accompanied by an increase in real debts, and when Dr. 
Fisher passes on to discuss the present depression he points out 
that “ the whole tragedy is summed up in what happened to the 
real dollar. From 1929 to March 1932 by reason of the lowering 
price level, the real dollar, measured by 1929, became $1.53 — later 
(third week of June, 1932) $1.62.” Liquidation between 1929 and 
1932 resulted in a nominal reduction of total debts in the United 
States by 1 6 per cent., whereas if measured in 1929 dollars the 
debts actually increased by 29 per cent. Thils in spite of the 
liquidation accomplished, unpaid balances were more burdensome 
in 1932 than in 1929. 

In the final section — Remedial — the author discusses various 
remedies, his concluding chapter being devoted to the economist’s 
millennium, ‘‘ stable money.” 

Just when the reader is regretting that Dr. Fisher has failed to 
offer his own prescription he discovers tucked away among the 
eight appendices “ An outline of complete stabilization programme 
which if adopted would provide stabilization expedients suj^ient to 
meet all circumstances which could reasonably be expected to arise 

G. R. W. 


6. —Business Budgets and Budgetary Control, By A. W. Wills- 
more, London : Pitman, 1932. 8f ” X 5|". xiv + 230 pp. 105. 6d, 
Mr. Willsmore is budget officer to the Standard Telephones and 
Cables, Ltd., and in writing what is claimed to be the first book on 
the practical application of budget control to business to be produced 
in this country, he does so from a strictly business standpoint. 
Realizing that it is impossible to lay down hard-and-fast rules which 
would be applicable to every industry or even to different firms in 
the same industry, the author treats his subject from the view-point 
of its most comprehensive application to a highly developed, large- 
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scale manufacturing enterprise, pointing out that it is not always 
necessary or advisable for budget control to be carried to these 
lengths, the idea being to lit the budget plan to the needs of the 
individual company, rather than to adjust the operation of the 
company towards some preconceived technique. 

The essential prelude to budgetary control is a forecast of business 
prospects and market conditions, but this book is not concerned 
with actual business forecasting, but with the application of such 
forecasts. Separate consideration is given to the sales budget, the 
production budget, the expense budget and the financial budget, 
before these are linked together into the general question of budget 
administration. 

Those who have had occasion to investigate market conditions 
in a particular area may find it difficult to agree with the author 
when he says, “ The essence of the problem does not lie in the mere 
collection of statistics of population, wealth, standards of living, 
trade and production for the area rmder review. Smh figures can 
usually be obtained with little trouble from official publications or similar 
sources. . . . (the italics are ours). It is frequently found that it 
is the absence of the bulk of this kind of information regarding 
individual areas of the country which make it extremely difficult to 
provide the necessary background for forecasting without which 
budgetary control cannot be brought into operation. If, however, 
we can provide the background Mr. Willsmorc tells in a very lucid 
and exhaustive manner how to make the maximum use of it. 

G. E. W. 

7. — Stable Money. The Remedy for the Economic World Crisis. 
A programme of Financial Reconstruction for the hiternational Con- 
ference^ 1933, By Eobert Eisler, Ph.D., Late Assistant-Director of 
the League of Nations Universities Interrelation Office, Paris; 
Fellow of the Austrian Institute of Historical Eesearch at Vienna 
University, etc. With a preface by Vincent C. Vickers, Director of 
the Bank of England, 1910-1919; Chairman of the Monetary Com- 
mittee of the Central Chamber of Agriculture; Deputy Lieutenant 
of the City of London, etc. London : Search Publishing Co., 1932. 

X 6J". 313 pp. 155. net. 

Dr. Eisler’s object in this book is not only to show how the present 
depression may be cured ; he aims at the even more ambitious goal 
of devising a scheme which will permanently prevent the major 
trade fluctuations and will keep industry employed at approximately 
the maximum level. He starts from the basis that if the present 
depression is to be remedied it is essential that prices should be 
raised, but unlike many “ reflationists ” he realizes that this alone 
can be no permanent cure, since it reduces the purchasing power of 
large sections of the community. The essential question Ije has set 
out to solve is whether it is possible to organize an expansible 
currency with a monetary unit having constant and stable purchasing 
power.’^ 

To approach such a problem from the point of view of a single 
country is obviously doomed to failure from the outset. Dr. Eisler 
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therefore propounds a scheme for pegging the exchanges on lines 
analogous to that adopted for stabilizing the Anglo-Egyptian ex- 
change. He envisages a series of bilateral agreements within a 
monetary union. The members of this union would acquire sterling 
exchange reserves either through their savings or through officially 
raised loans. There would then be an exchange of Treasury Bills 
between this country and the government of each member country, 
and these “ two signature bills would be negotiable in London and 
in the capital of the country concerned. Such a scheme would mean 
a stable exchange within the area, it would set in motion loans to the 
more impoverished countries that joined the union, and it would 
involve international inflation, in itself assumed to be desirable. 
Dr. Eislcr recognizes the increased burden on the “ off gold area 
of debts due to countries still on gold (amongst which U.S.A. was 
included at the time of writing), but after an interesting analysis, 
primarily of the gold debts of the British Empire compared with its 
gold production, he concludes that this objection is less than might 
appear. Safeguarded by a series of pegged exchanges, the countries 
of the monetary union would then inflate, preferably by means of 
loans for public works. 

It is at this point that Dr. Eislcr attacks his scheme for stabilizing 
purchasing power in the face of rising prices. He proposes that 
there should be legislation to provide that every monetary obligation 
in force at a given date (wages, interest, commercial bills, insurance, 
etc.) should be carried out with due regard to the actual purchasing 
power of the national money, which would be ascertained by means 
of an index-number of retail prices, determined weekly. He would 
then introduce two sets of money, what he calls “ money banco,*’ 
which would be a purely theoretical unit of account, and “ current 
money,” which would be used for the payment of wages and small 
transactions and which would have a varying value in relation to 
“ money banco ” to be fixed according to the weekly index-number. 

There is much in this scheme of exceptional interest, but 
Dr. Eisler is eminently light-hearted about the difficulties, both 
international and internal. Because some countries have made use 
of a gold unit of account alongside of a depreciated currency as a 
temporary expedient. Dr. Eisler seems to conclude that there are no 
drawbacks to this arrangement, but one’s imagination boggles at 
the thought of the old lady in the village sweet-shop working out 
prices on weekly conversion tables. Perhaps even more important 
is the difficulty, which he also glosses over, of satisfactorily estimating 
the index-number. An index-number, for example, based on work- 
ing-class budgets, is not fundamentally suitable to the conditions of 
living of the professional man striving to send his sons to an expensive 
public school or faced with heavy doctor’s bills. This and similar 
aspects o4 the cost of living bonus, even with its present limited 
application, have already roused considerable feeling, and if the use 
of index-numbers was applied to the extent suggested by Dr. Eisler, 
such criticism would become increasingly important. Clearly, the 
calculation of the index-number in his economy could be adjusted 
so as either to perpetuate or minimize differences in the varying 
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social standards of living, and it would inevitably become a major 
political question. It may be tbe issues are so important that it is 
worth while to grapple with these very serious practical difficulties, 
but Dr. Eisler does his case no good by ignoring them. There are 
also other criticisms of his scheme of a more theoretical nature. For 
one thing it is devised solely with the object of counteracting the 
drawbacks of inflation ; it is quite unsuitable to a time of real shortage 
when purchasing power must be reduced (e.g. during a war) or to a 
period of falling prices due solely to increased technical efficiency, 
when the stabilizing of purchasing power is the last thing to be 
desired. Moreover, it is a scheme obviously inspired by the exist- 
ence of unutilized capital, and Dr. Eisler never considers how capital, 
using the term to include bank credit, is to be finally equated with 
savings. The idea that inflation is a desirable thing, the evils of 
which can now be overcome, might very easily lead to an over- 
production of capital goods, with effects on the whole balance of the 
national economy which the stabilized purchasing power could not 
counteract. 

These remedies for the present evils of the world are put forward 
in the second part of the book. The first part gives an analysis of 
the present situation and its causes. Reading it one is left with an 
impression that inflation, deflation and technical improvements are 
all so certain to produce unemployment that it is difficult to see why 
we should have ever had any upward swings in the trade cycles. 
Dr. Eisler is obviously deeply moved by the present combination of 
unsaleable goods and deprivation in the world and is quite unable, 
and probably would not wish, to survey the ground with anything 
approaching academic calm. Full as this part of the book is of 
facts and figures, there is nevertheless such an impression of intoler- 
ance for those who do not sec the problems with his eyes, that it is 
likely to rouse at times a definite feeling of antagonism in the reader, 
but it is worth ignoring this element in the first part for the sake of 
much that is stimulating and suggestive in the second part. 

W. A. E. 

8. — The Gold Standard in Theory and Practice. By R. 6. 
Hawtrey. 3rd edition, London: Longmans, 1933. 7^" x 5"; 
248 pp. ss. 

This volume contains exactly twice as many pages as the first 
edition (briefly noticed in the Journal, vol. 90, p. 798). Mr. Hawtrey 
now presents us with a full account and a closely reasoned inter- 
pretation of the monetary vicissitudes of the years 1927-1932, 
completed by a discussion of future policy, to which the four lec- 
tures originally comprising his book may be said to form a theoretical 
and historical introduction. The second edition (reviewed in vol. 
94, p. 339) covered the period 1927-1931 in a new chapter (V) ; in 
the third two more have been added. Chapter VI begins with the 
results of the suspension of the gold standard by this country, which 
“ for the moment . . . broke the vicious circle ” of deflation. The 
movements of the principal currencies and of gold are carefully 
followed, and the reasons why the circle, after a time, closed again 
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are analysed and expounded in detail and at length. “ The eJffect 
of a depreciation of the currency upon productive activity is a matter 
which is often misunderstood,” and Mr. Hawtrey devotes a large 
part of this chapter to an exposition of the “ causal sequence ” 
when currency depreciation begins the process and also when it 
originates with a relaxation of credit, exhibiting the actual occur- 
rences as a working model. He reiterates the disadvantages which 
have resulted from the action of the financial authorities in keeping 
the pound at too high a level instead of allowing it to depreciate 
in accordance with the fall in gold prices which was continuous 
throughout 1932. “ It has, in fact, been impossible to retain the 

advantages of stable rates of exchange among the currencies that 
have departed from gold, because the standard of value set by the 
pound has been much too high.” Mr. Hawtrey suggests that by 
June 1932 the true equilibrium level of the pound was about 50% of 
parity, whereas it then actually averaged 75%. The logical outcome 
of the interpretation of financial history contained in these six 
chapters is the opinion of which the seventh is the reasoned expres- 
sion : that “ it would be premature and unwise to link any currency 
to gold at the present time, when the value of gold is utterly out of 
equilibrium and is destined probably for several years to be the 
plaything of contending forces which no one can foresee or measure.” 
The monetary policy of countries which are off gold should, mean- 
while, until stabilisation becomes practicable, aim at the “ mainten- 
ance of the currency unit at that value which will just secure equili- 
brium between prices and wages.” ‘‘ Here is the key to the un- 
employment problem.” Mr. Hawtrey maintains that objections to a 
postponement of stabilisation on the ground of the need for stabilis- 
ing the foreign exchanges originate chiefly in a misapprehension 
of the conditions that have led to inflation in the past, and that 
history shows that ‘‘ inconvertible paper currencies under normal 
conditions, when they are exposed to no such emergencies ” as an 
“ overwhelming financial strain due to war, revolution or economic 
catastrophe ” “ may go on, not merely for years, but for generations, 
without serious disturbances of their values,” and “ may some- 
times be actually more stable than a metallic currency.” “ At the 
present moment it is true to say that every paper currency in the 
world that has not been tied to gold, has, over the past three years, 
changed less in purchasing power than the gold.” The practical 
difficulty is admitted to lie in the correct estimation of the price level. 
Mr. Hawtrey would use the Wholesale Price Index number, modified 
by an allowance for any important changes in the prices of particular 
commodities which are traceable to non-monetary causes. This is 
the monetary policy advocated for the near future, but by no means 
as a permanency. Mr. Hawtrey still holds to all the objections 
advanced in his first chapter against Mr. Keynes’s proposal, made 
in 1923, for the adoption of a regulated currency without a metallic 
basis. By the time industry in the remaining gold standard 
countries is once again fully employed we should be prepared to 
consider taking the step ” of a return to gold, but not “ unless wo 
would be sure of some degree of international co-operation.” This 
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introduces a discussion of some fifteen pages on the Kcport of the 
Gold Delegation of the League of Nations, and a consideration of 
what might be achieved, in default of a more general agreement, 
by the joint action of Great Britain and the United States. The last 
paragraphs touch on the question of parity and the considerations 
which should influence the choice of level. 

The index is full, but might have been made considerably more 
helpful than it is. C. T. 

9 . — The Portuguese Bank Note Case : the story atul solution of a 
financial ^perplexity . By Sir Cecil H. Kisch, K.C.I.E. London : 
Macmillan, 1932. 8^" X ix + 284 pp. los. 6d. 

The first part of this book consists of a very good story remarkably 
well told. The case has become famous. A gang of conspirators, 
by means of forged letters and documents and other wiles, induced 
Messrs. Waterlow in 1925 to print notes to the value of 290,000,000 
escudos from the genuine plates used to print Bank of Portugal notes, 
and notes to the value of some 100,000,000 escudos (more than 
£1,000,000) were actually put into circulation. On the discovery of 
the fraud, the Bank of Portugal (acting with the approval of the 
Portuguese Government) withdrew all the notes, good or bad, of 
the design that had been forged, and paid the holders in full with 
good notes. 

Sir Cecil Kisch narrates the events with force and clarity, and so 
leads up to a critical examination of the legal proceedings which 
followed. The Bank sued Messrs. Waterlow for damages and carried 
the case through the Court of Appeal to the House of Lords. There 
was much difference of opinion among the judges, chiefly on two 
points : 


(1) Granted that the fraudulent notes had in the first instance 
to be redeemed along with the good ones of identical design, 
ought not the Bank to have ceased redeeming the former as 
soon as a method was discovered of distinguishing them ? 

(2) When a bank of issue which was not bound to convert 
its notes into gold issued good notes in exchange for bad ones, 
did it suffer any other loss than the cost of paper and printing ? 

As to the former, the final decision by the House of Lords was that 
the Bank was rfght to go on redeeming the fraudulent notes so long 
as it had the authority of the Government to do so, although within a 
few days a method was discovered by which some at any rate of them 
could have been distinguished. 

It is in the second point that Sir Cecil Kisch finds his principal 
subject of discussion. Counsel for the Bank argued that the issue 
of good notes in exchange for the fraudulent notes “ was equivalent 
to an issue of notes without receipt of value, and that for the purpose 
of compensating the Bank for loss of value it should be indemnified 
on the basis of the value of the notes in the outside market (p. 195). 
And that was what the final decision of the House of Lords allowed. 
Damages were assessed at the face value of the notes converted 
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into sterling at the rate prevailing in 1925 , subject to the deduction 
of the value of securities, etc., recovered from the criminals. 

And how could it be otherwise ? Sir Cecil Kisch devotes much 
ingenuity to unsettling our minds on a matter that should be obvious. 
W^en the criminals issued the illicit notes, they added to the stock 
of money in the country, and the true problem is to evaluate the 
financial effect of this expansion on the Bank which adopted or 
crystallized it, when it permitted the extra circulation to continue 
by the substitution of legal for illicit notes.” 

If the effect of the redemption of 100,000,000 escudos of illicit 
notes was simply to increase the circulation by 100,000,000 escudos, 
the assets of the Bank would remain undiminished, and it would 
lose nothing except in so far as the value of those assets might be 
reduced by a consequent depreciation of the escudo. If it be objected 
that the depreciation might be expected practically to nullify the 
advantage of the extension of circulation in terms of gold or of real 
wealth, the answer is that the profits of the Bank were derived not 
from its entire note issue, but from its “ commercial ” circulation, 
limited to about one-ninth of the whole, which was backed by com- 
mercial bills, the remaining eight-ninths being backed by advances 
to the Government at a nominal rate of interest. The commercial 
circulation was preserved undiminished, and was indeed actually 
extended after the episode of the forgery. 

But to suppose that these circumstances impaired in any way the 
Bank’s claim against Messrs. Waterlow would bo a complete mistake. 
In so far as the conditions of the Bank’s circulation were amended in 
its favour, that was the act of the Government (which at the time 
had the power of legislating by decree). The Government indemni- 
fied the Bank against the loss, as it was almost bound to do, for no 
country can afford to leave its central bank palpably insolvent. But 
that was a matter between the Government and the Bank. Possibly 
the Government, having assumed the liability for the loss, ought to 
have taken the place of the Bank as plaintiff, but, however that may 
be, it makes no difference to the validity of the claim. 

The Government, if it was to indemnify the Bank, had to provide 
resources to the amount of 100,000,000 escudos. It had the choice 
of providing them by taxation, or by the flotation of a loan, or by 
inflation of the currency. But whichever course were followed the 
money would be raised at the expense of the Portuguese people, and 
it was not for a court of law to enquire through what channel the 
Government chose to raise it. 

Sir Cecil Kisch argues that the money was in fact raised by 
inflation. The note issue was extended, and the gold value of the 
currency was reduced two or three years later by one-ninth. But 
these measures cannot be linked with the indemnification of the Bank. 
Inflation in Portugal had culminated in 1924 , and in 1925 the cur- 
rency had recovered and was being held provisionally at a fixed rate 
of exchange. A reserve of foreign exchange was being accumulated, 
the Government assuming the exchange risk. The Government hod 
ceased to rely on crude inflationary finance. In July 1926 the maxi- 
mum limit on the note issue was extended, not only by 100,000,000 
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to regularize the redemption of the illicit notes, but by a further 
100,000,000. But that did not imply inflation. When a currency is 
stabilized after inflation at or near its existing value, it is invariably 
found that an increase in the note issue is required to make good the 
shortage previously caused by a flight from the currency. In 1925 
this process was at work in Portugal and was enabling the Bank to 
extend its commercial issue, which had fallen far below the per- 
missible limit. The appearance of the forged notes in that year 
interrupted the extension. 

In 1928 the rate of exchange was raised from 96 escudos to the 
pound to 108. But there is no ground for supposing that this was 
done on any other ground than the public welfare. The Govern- 
ment was not in such a state of embarrassment as to resort to this 
expedient to raise 100,000,000 escudos. And after our own experi- 
ence of the operation of a gold parity established in 1925 during the 
ensuing years of falling prices, it is not for an English economist to 
say that it was unwise. 

“ If State policy dictated the assumed course of progressive 
depreciation,’’ says Sir Cecil Kisch (p. 219 ), “ then the State lost at 
the utmost the opportunity of raising Eioo million by the method 
of inflation, and . . . must have had recourse, if its exigencies so 
required, to taxation in other forms. The Bank in that case lost 
nothing.” Why “ at the utmost ” ? Why a maximum ? Why not 
equally a minimum? Wliat the State lost was what the Bank 
would have lost if it had been saddled with the illicit notes, neither 
more nor less. R. 6. H. 

10 . — British Public ExpenditurCy 1921 - 31 . By Joseph Sykes, 
M.A., M.Com. London : P. S. King. 1933 . 8J" X 5 |". xii -|- 
388 pp. 155. 

Mr. Sykes sets out to record the more important changes in 
British public expenditure during the decade 1921 - 31 , and to trace 
their more obvious economic and social consequences. His main 
conclusions are that the lessening of social and individual inequality 
has had profound effects of a highly favourable character, while 
no dire consequences have ensued for the national economy as a 
whole. He suggests, however, the necessity for reduced expenditure 
in various directions, including the revision of the social services 
and pensions in the light of the increasing value of money. 

Particular interest attaches to his attempts to measure the 
changing incidence of taxes and expenditure. He calculates that 
“ the statistics of national and local expenditure for the ten-year 
official financial period 1921-^31 show a net national expenditure 
amounting to £8,o48m., and a net local expenditure of about 
f 1,740m. — givinga total public expenditure of £9,788m., or an annual 
average of 2979m. Precise statistics of the national income during 
the period are not available, but this,” he says, “ may be approxi- 
mated at an annual average figure of £4, 000m. It follows that 
the proportion of the national income appropriated for public 
e^enditure is in the neighbourhood of 24*5 per cent. By contrast, 
since net expenditure in 1913 amounted to £i7om. for national 
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purposes and fyQm. for local purposes — a total of £249111. — and the 
national income maybe put approximately at £2, 300m., the proportion 
of the national income taken for public uses was under ii per cent.” 

A glance at the calculations will indicate the difficulties in the 
way of obtaining figures comparable with 1913-14, difficulties which 
are substantially increased when the quest is for an elusive average 
over a period so changeful as the decade 1921-31. It appears that 
the 1913 -14 total of £249m. is obtained by adding the “ net national 
expenditure ” of Great Britain and Ireland (£i7om.) to the “ net 
local expenditure ” of Great Britain only (£79m.), while the decade 
total of £9, 788m. is obtained by adding the net local expenditure of 
Great Britain only (£i,74om.) to the net national expenditure of 
the United Kingdom (£8, 048m.), a financial area which changed in 
both size and character during the decade. The national expendi- 
ture figures are based throughout on those of the May Report, the 
1930-31 figures of which are, incidentally, estimates. 

The author summarises his analysis of national taxation and 
expenditure in the following “ rough table of percentage benefits 
and taxation ” (p. 339). 


Percentaye Allocation of Taxation and Benefits. 



Benefits. 

Taxation. 

191.3-11. 

1921-31. 

1913-14. 

1921-.31. 

Richer 

49 

61-6 

63-2 

70-4 

Poorer 

61 

48*6 

36-8 

29-6 


1000 

100-0 

100-0 

100-0 


When one looks behind the striking simplicity of this table, 
numerous points become apparent, amongst which may be men- 
tioned (1) the terms Richer, and Poorer are “ used to distinguish 
between that section of the adult community which is in receipt of 
income in the shape of wages or other income which docs not exceed 
the highest level reached hy wages income, and that section of the 
adult community which is in receipt of income exceeding the highest 
level reached by wages income. Although there was a certain 
overlap in the period in the case of some Poorer incomes which, for 
a variety of reasons, actually paid income-tax, this corresponds 
broadly to the division between persons not subject to direct taxation 
and those who were subject to direct taxation ” (pp. 120-1). The 
elasticity of this classification clearly facilitates the task of allocation 
but materially affects the validity of the resulting figures. 

(2) In allocating benefits, national expenditure is classified under 
three heads (a) that in the interest of the Richer ; (b) that in the 
interest of the Poorer ; and (c) that in the general interest. Class 
(a) is estimated at 38 per cent, in 1921-31 compared with 16 per 
cent, in 1913-14. Of the £3, 055m. included under this head for 
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the decade, £2,930111. is due to “Debt Services share).” Debt 
Services obviously offer a difficult problem, but to show four-fifths 
as benefiting the Richer, and thus more than outweighing the whole 
national expenditure on the Poorer, will not pass unchallenged. 
Class (b) includes Pensions, Education, Insurance, Debt Services 
(one-fifth share). Housing, etc., and is estimated at £2, 795m., or 
35 per cent., in 1921-31 compared with 18 per cent, in 1913-14. 
Class (c), which includes £i,227m. for Defence Services, totals 
£2,i98ni., or roughly 27 per cent, in 1921-31 compared with 66 per 
cent, in 1913-14. The author, merely declaring that as the benefits 
derived are general, the expenditures in this class “ are therefore 
applicable to both categories equally,” thereupon allocates one-half 
of the percentages (^.e., 13*5 for 1921-31 and 33*0 for 1913-14) to 
the Richer and the same to the Poorer, a procc'eding which calls for 
further explanation, particularly in view of the relative numbers of 
the two classes, and the amounts involved. 

(3) In taxation, problems of incidence — and of classification — 
arc settled by allocating the whole of direct and one-fifth of indirect 
taxation to the Richer, and the remaining four-fifths of indirect to 
the Poorer. 

In the subsequent estimates and conclusions, Mr. Sykes returns 
to more solid ground, and comments freely on the detailed figures 
he has collected. Public expenditure has been relatively neglected 
by economists, but Mr. Sykes, in his lengthy and detailed study, 
has done something to remedy this, and lie is to be congratulated 
on his courage in tackling so arduous and formidable a task. 

C. 0. G. 

11 . — Taxation of Income in India. By V. K. R. V. Rao, M.A., 
Assistant Professor of Economics and History, Wilson C^ollege, 
Bombay. Calcutta and London: Longmans. 1931. 8J" x 5i"; 
xvi -f 327 pp. Rs. 6, or 105. 6d. in England. 

The first book by an economist on the Indian income tax was 
published some fifteen years ago by Dr. Pagar. Since that there 
have appeared Professor Bannerjea’s fiistory of Indian Taxation 
and Mr. Niyoji’s Evolution of the Indian Income Tax; but the 
volume under review is the first comprehensive work on the Indian 
income tax, embracing its history, a description of the present law 
and administration, a discussion of the economic and fiscal problems 
which present themselves, and the case for certain reforms. The 
book is written clearly and in scientific vein, without political bias. 
It is a valuable contribution to the study of the income tax, even 
if the practicability and justification of some of the author’s pro- 
posed reforms may be questioned. 

The first three chapters treat the history of the tax in well defined 
periods. The first, 1860 to 1886, was experimental, the scheme of 
direct taxation being frequently completely altered in character. 
The second period, commencing with the Act of 1886, placed the 
tax and its administration on a permanent basis, with few changes, 
so that the people became accustomed to it ; whilst the third period, 
from 1916 on, saw a number of changes, due at first to the exigencies 
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of war finance, and later to the necessity for legislation following 
judicial decisions and for tightening up the collection of the tax. 
There is a useful description of the tax as now levied, including the 
plan of graduation according to income, and the assessment methods, 
with references to law cases and the official Income Tax Manual. 

Chapter IV begins the discussion of the tax from the economist’s 
point of view — the character of the income taxed, and the applica- 
tion of the general principles governing income tax to Indian con- 
ditions. Of two chapters on the scope of the tax the first explains 
and criticises the exemption of agricultural incomes — a peculiar 
feature of the Indian system. It was the Act of 1886 which estab- 
lished this exemption ; and the grounds on which it is maintained 
are the avoidance of double taxation, land revenue being con- 
sidered as a tax, and to some extent the difficulty of the pledge 
given to owners of permanently settled lands that the income from 
their lands would never be subjected to any increase of taxation. 
In relation to the general exemption of agricultural incomes the old 
controversy as to whether land revenue is a rent or a tax crops up 
again. In the permanently settled districts of the provinces of 
Bengal, Bihar and Madras it has the character of a perpetual quit 
rent paid for proprietary right in the land; but in other parts, 
although the zammdar (landlord) or ryot (peasant) holds from the 
Government only for cultivation, and at a revenue fixed for 20 or 
30 years, the author holds, following the Taxation Enquiry Com- 
mittee, that land revenue is a tax. He proceeds to assume that 
because it is a tax it must be a direct personal tax like income tax, 
and should therefore be graduated like the income tax. He makes 
two proposals : that landowners imder permanent settlement 
should be taxed on the balance of income after deducting the land 
revenue they pay, and that holders under temporary settlement 
should pay only if their incomes exceed Rs. 30,000 per annum, and 
then only to the amount by which the tax to which they would be 
liable if the income were not agricultural exceeds the land revenue 
paid. 

The author appears to have been too absorbed in the income 
tax to notice the similarity of the Indian land revenue to the land 
taxes of several other countries, and to realise the fundamental 
difference between taxes assessed on area cultivated and on a per- 
son’s total income. No one acquainted with Indian conditions 
will doubt the justice and necessity of assessing agricultural incomes 
to income tax, but it is the net income (usually money rent) after 
deduction of land revenue which should be assessed, whether the 
settlement is permanent or temporary. The peasants would not 
be liable to income tax, their earnings being below the exemption 
limit, which is £i 50. 

Other peculiar exemptions in the Indian system are described 
in the next chapter; and in the following chapter the author con- 
siders the case ior personal allowances, which do not exist in the 
Indian income tax. Since marriage is the almost invariable custom 
in India he recommends allowances only for children. The super- 
tax is described, and so are three special features of the Indian 
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income tax, namely, the taxation of companies, of partnerships, and 
of Hindu joint families. Companies are obliged to deduct tax from 
dividends at the maximum rate, which can be reclaimed by share- 
holders, if not liable, as in England ; but companies also pay a flat 
rate of super tax at 6\ per cent, on their profits, if these exceed 
Rs. 50 , 000 , a discrimination against this form of business organisation 
against which the mercantile community continually protests as an 
unwarranted relic of the war period. The Hindu undivided family 
consists of a large number of relatives of the second and third 
generations usually living together in one large house and entitled 
to maintenance and shares in the family income. This aggregate 
of families (from the European point of view) is assessed as a whole 
according to a special progressive scale ; but the author points out 
several injustices. 

The comparisons of the Indian tax with the income tax systems 
of other countries are very interesting, and Professor Rao has 
given two diagrams showing at a glance the percentage of income 
absorbed by the tax for each income in India and for various other 
countries. The problem of double taxation is considered; and a 
number of administrative problems are reviewed, though this 
section is not so thorough as might be. Finally there is a chapter 
on the economic condition of the people as reflected in the income 
tax statistics, and a summary of conclusions in the book as a whole, 
followed by a series of valuable appendices giving comprehensive 
administrative and revenue statistics and useful technical information. 

Professor Rao may be congratulated on having produced a book 
of great interest to every student of public finance, and one which 
should be consulted by foreigners anxious to study the Indian tax 
system. It has an added importance in view of the declared inten- 
tion of the Indian Government to undertake a complete revision of 
the Indian income tax, as soon as the pending constitutional reforms 
are brought into force, in order to remedy certain defects and 
injustices of the tax which have been accentuated by the fall of the 
price level and by the substantial increase in the rates of the tax 
for each grade of income necessitated by the financial situation in 
1931. H. S. J. 

12 . — International Trade, By P. Barrett Whale. Home University 
Library. London ; Thornton Butterworth, Ltd., 1932. 6 |" x 4^". 
254 pp. 2S, 6d. net. 

Within the compass of this relatively small book, Mr. Whale has 
packed a tremendous amount of argument and explanation. Follow- 
ing a short introduction, Chapter I explains, necessarily in an ele- 
mentary way, the technique of international payments. This is 
followed by a chapter on foreign exchange rates, and the balance of 
international payments is discussed with a certain amount of detail. 
The various causes of such payments are clearly classified and in the 
course of a few pages the Balance of Payments theory is defined with 
respect to exchange rates and the gold standard. Professor Gassers 
Purchasing Power Parity theory is described and criticized until it 
is presented in a form that '' is certainly true, and can, as Cassel has 
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shown, be of value.*’ But in order to give a complete theory the 
various changes which disturb international price equilibrium are 
considered. The section devoted to disequilibrium in the balance of 
payments is followed by the theory of comparative costs and inter- 
national division of labour. Chapters VI and VII, dealing respec- 
tively with the protection and regulation of international trade and 
with commercial treaties and tariff bargaining, are particularly 
topical. Arguments in favour of free trade and protection are 
clearly stated and “ dumping,” carefully distinguished from “ ex- 
change dumping,” is discussed at length. A useful section is devoted 
to methods of control whereby the balance of payments may be 
corrected when currency depreciation fails to provide the necessary 
corrective influence. 

A short note on quota schemes is of especial interest. Mr. Whale 
concludes that the system on which the British Wheat Act is based 
is, although complicated, the best method for maintaining wheat 
production, and, provided the desirable limits of output can be 
economically determined, may serve for other industries as well. 
Commercial treaties and tariff bargaining are considered at com- 
parative length and with considerable success. Prospects of inter- 
national trade are discussed in the last chapter. A useful bibliography 
and an index complete the work. 

This book gives, within short compass, an excellent survey of the 
theory of international trade. Its intelligent understanding will, 
however, demand more serious application of mind and thought than 
is required by many of its companion volumes in this excellent series. 

E. F. G. 

13 — International Wage Comparisons, Manchester University 
Press, 1932. 9J" X 6". 262 pp. lo^. 6rf. 

The Social Science Eesearch Council of New York convened two 
Conferences at Geneva in January 1929, and in May 1930 respectively, 
to consider the question of international wages comparisons, and 
the above volume arose out of the resolutions and recommendations 
of the Conferences. Eepresentatives from six countries were 
present : Canada, France, Germany, Italy, the United Kingdom 
and the United States, in addition to representatives from the 
International Labour Office. The volume contains the recom- 
mendations of committees on Wage Index-numbers (as to choice 
of data, localities, period, etc.) and on Cost of Living Indices, and 
also reports from each of the countries represented, together with 
three memoranda presented by the International Labour Office. 
The national reports give the main sources of the material for wages 
statistics in each country together with a description of the nature of 
the material, i,e, rates, earnings, etc. The memoranda from the 
International Labour Office relate to International comparisons of 
money wages and real wages, and to index-numbers of wages. The 
national reports are of great value, as, though brief, we are enabled 
to see what is the nature of the material available, and the comment, 
although of the smallest, gives a fair idea of its value. At the end 
of the volume is a report by Mr. John Jewkes, who gives selected 
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tables, necessarily much compressed, of index-numbers, of rates 
of wages, earnings, prices and cost of living in the six countries, 
together with, where possible, an account of the methods of com- 
pilation and brief critical comments. In no other publication that 
we know of is so much valuable information brought together 
relating to these subjects, and the time and labour spent on the 
preparation of the volume must have been very considerable. 

W. A. B. 

14 . — The Theory of Wages. By J. R. Hicks, M.A., B.Litt., 
Lecturer in Economics, London School of Economics. London : 
Macmillan, 1932. X 5|". xiv + 247 pp. 8s. 6d. 

Mr. Hicks sets out to give “ a restatement of the theory of 
wages in a form which shall be reasonably abreast of modern 
economic knowledge.” He begins by subjecting Marshall’s doctrine 
that “ the earnings of a worker tend to be equal to the net product 
of his work ” — the principle of Marginal Productivity — to a close 
analysis and finds that it holds good in a free market where all the 
factors are in a state of equilibrium. In the following five chapters 
he proceeds from this highly abstract conception to the normal 
labour market, considering in Chapters III to V a free labour 
market in which there is a tendency to an expansion or a con- 
traction of labour, where men differ in efficiency, where there is 
unemployment even in expanding trade, and where there is com- 
petition between persons and groups and trades. Thus he attempts 
to ascertain the degree of indeterminateness imported into the 
principle by the actualities of life, and finds that the forces which 
worked in an equilibrium market still operate in a normal market 
for, among other reasons, the great majority of the men in a trade 
are of “ average ” ability. In Chapter V there is a useful discussion 
of the effects of changes in wages and hours on efficiency, from 
which it emerges that rises in wages come generally from the initia- 
tive of workpeople, but that a reduction in hours must come from 
the employers or be imposed from outside. The next chapter is of 
grave importance, for it treats of the effect of an increase of the 
supply of one factor of production on the total output, on the share 
of that factor, and on the share of the other factors. ‘‘ Increasing 
capital,” Mr. Hicks says, “ accompanied by stagnant invention may 
very well raise labour’s relative share in the (National) Dividend; 
but increasing capital, with active invention, is very likely to do 
the contrary. And since the activity of invention is definitely 
favourable to the growth of the Dividend — ^and with few exceptions 
also favourable to growth in the real income of labour — it is highly 
probable that periods of most rapidly rising real wages will also be 
periods of a falling relative share to labour. It is clear that we 
have here a divergence of no small significance ” (p. 130). 

The second part of the book deals with the regulation of wages 
by trade unions and legislation. The length of a trade .dispute 
depends on the difference to the employer between the cost of the 
increased wage and the absolute loss during the strike period, 
modified by nis desire to retain the good-will of his employees. 
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The power of the trade unions to resist cuts in pay has been 
strengthened in the post-war period by the system of unemplo 3 rment 
insurance. “ If there are not sufficient uncontrolled industries to 
absorb the men who cannot get employment in the controlled 
industries — or absorb them at a real wage above starvation level — 
then the unemployment which results is not temporary. It must 
go on, irntil the long-run economic forces which determine com- 
petitive wage-levels — invention, the accumulation of capital, and, 
in an open community, the direction of foreign trade — produce 
such a change in the wages which would have been paid in a com- 
petitive market as to enable the unemployed to be absorbed. That 
IS to say, the unemployment must go on until the artificial wages 
are relaxed, or until competitive wages have risen to the artificial 
level” (pp. 180-81). We have a new “ Iron Law ” — ^that, if wages 
are artificially raised above the level at which competition would 
have put them, then in a closed community there will be a shift 
from industries employing much labour relative to capital to those 
employing much capital relative to labour ; there will be a wastage 
of capital, a diminution of savings, and a tendency to substitute 
machinery for labour. Unemployment must increase, alike in a 
single industry and in industry as a whole. In an open community 
engaging in foreign trade, the competition of countries where wage- 
control is less will increase unemployment in the exporting industries, 
especially in the heavy industries, though these will be helped by 
the shift from the less to the more capitalized forms of production ; 
the rate of saving will decrease and the wastage of capital will 
increase. The capitalist has two lines of defence against that wage- 
regulation which diminishes his profits. The first is evasion, “ and 
on the long road from ancient smuggler to modern industrialist, the 
entrepreneur has learned more tricks than are easily reckoned 
with ” (p. 229). The second is “ the changing of methods to the 
advantage of capital and the disadvantage of labour ” (loc, cit,), 
and in the long run the entrepreneur can withdraw his capital from 
the industry or consume it in maintaining his own consumption. 
There is no hope in socialism or in stabilization of the price level; 
“it is only from increased efficiency that we can look for a 
moderating effect on unemployment ” (p. 211). 

This is a powerful but a gloomy book and the author has great 
powers of analysis which he employs relentlessly. His conclusions 
will be displeasing to many, perhaps to most, people, but they are 
arrived at dispassionately. One hesitates to accept them all; one 
feels that the examination is not complete, one shrinks from the 
notion that progress is dependent on an economic syllogism. There 
must be a law of increasing returns in the application of ideas to 
economic development and Mr. Hicks has made it imperative for us 
to find it. ♦ H, W. M. 

16 . — Agricultural Credit. By Alexander J. Boyazoglu, D.Sc, 
London : P, S. King & Son, Ltd., 1932. 8|” x 6”. xxxiv + 
267 pp. 16s. 

It is seldom that we receive works on agricultural economics from 
VOL. XCVI. PART ni. T 
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Greece, and books dealing with the theoretical aspects of agricultural 
credit are nearly as rare. '• 

This book opens with an historical review of the subject and an 
examination of the special place of agricultural credit as an indepen- 
dent aspect of credit as a whole. This naturally leads on to the subject 
of capital in agriculture, dealt with in brief paragraphs which seem, 
at times, too brief for the matters discussed. Post-war conditions 
and their effect on agricultural capital are well described, although 
in dealing with the organization and the forms of agricultural credit 
the author gives rather slight consideration to the part played by 
the banks. The nature of the various classes of security required is 
classified, and similar sectional treatment disposes of the reasons why 
farmers want credit. One of the most interesting passages in the 
book concerns the ideal system of organization for agricultural 
credit. This question is considered almost entirely in its theoreti- 
cal aspect, and perhaps too little is said of the need for bearing in 
mind the social and economic background of the agricultural 
community concerned. 

The last chapter deals with the international aspects of agri- 
cultural credit, and the difficulties to be encountered by an inter- 
national system are clearly set out. 

On the whole, the book gives an admirable, if at times elementary, 
outline of the subject. The presentation of the material, however, 
leaves much to be desired in so far as the division of the chapters 
into sections and subsections gives almost every page at least one 
paragraph heading, and often more ; in the chapter on “ Usury in 
Kural Districts ” there are twelve sub-headings in less than five 
pages. There are countless footnotes, a bibliography, and an index. 
No reference, however, is made to our own Agricultural Mortgage 
Corporation, nor to the excellent Report on Agricultural Credit 
prepared by the Ministry of Agriculture in 1927. R. F. G. 

16 . — The Cost of the War to Rvssia. By Stanislas Kohn and 
Baron A. F. Meyendorff, D.C.L, London : Humphrey Milford, 
Oxford University Prej-s, 1932. Published for The Carnegie Endow- 
ment for International Peace. 9J" X 6|''. xi + 219 pp. ' iQif. 

This book comprises two distinct subjects, (a) the vital statistic^ 
of European Russia during the war years 1914-17, by Professor 
Kohn, and (6) the social cost of the War, by Baron Meyendorff. 
It is not surprising to read in the opening paragraphs that vital 
statistics in Russia have never been accurately collected or regularly 
published; the last ofiScial volume of the old regime appeared in 
1916 and referred to the year 1910. The data used by Professor 
Kohn have been mainly taken from the Reports of a Commission 
established in 1920 to investigate the effect “ of the War of 1914-20 
on public health. In the opening chapter, the number of men called 
up for service is investigated and arguments are developed con- 
cerning the effect of the mobilizations on the sex-composition of 
tha population. The influence of civil and war prisoners and of 
refugees is also discussed. Before the War, the marriage rate in 
Russia was relatively high, although* it declined between 1894-97 
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and 1909-13 from 9*i to 8’i. Geographically, the rate diminished 
from east to west. The absolute number of marriages, however, in 
1917 was less than two-thirds of the 1913 figure. Incidentally, 
during the period 1913-16 the average age at which males married 
increased considerably, whereas no important change occurred in 
the ages of the females. The birth rate in pre-War Russia was 
also relatively high, being 44-3 in the decade ending 1913 ; in the 
eastern provinces the rate averaged over 50 and diminished to a 
minimum of “ under 38 ” in the west. The number of births in 
the seven provinces (including that of Moscow) for which figures 
are available declined by nearly 50 per cent, between 1913 and 1917. 
Illegitimate births increased in urban and rural districts alike 
during the War years, especially after 1915. The death-rate was 
already declining well before 1914 and continued to do so during 
the War. On balance, the population in the provinces for which 
adequate figures are available continued to increase, although at a 
decelerated rate, until 1917, when an actual decrease occurred (this 
decrease was evident in the capitals in 1916). In European Russia 
as a whole the natural growth of the population is estimated to 
have increased by 1,300,000 at the most during the three years 
ended 1917. A discussion on the War losses of Russia and nine 
statistical appendices complete Professor Kohn’s contribution. 

Baron Meyendorff’s share of this book opens by considering the 
loss of territory and population of European Russia. The unfavour- 
able effects of the War upon Russian agriculture, however, were to 
some extent counteracted by increased efficiency on the part of 
those remaining on the land, compulsory temperance and the labour 
provided by prisoners of war. After a description of the fortunes 
of agriculture during the first three War years, a brief review is 
given of the industrial situation, the record of which seems to be 
cheers for the Tsar on the one hand and an incessant series of 
strikes on the other. Whereas agriculture lost the large-scale 
producer and so gave way almost exclusively to peasant farming, 
the contrary movement characterized industry, which tended to 
assume the mass production features of highly industrialized 
countries. The economic and political causes of acute labour 
difficulties are clearly and briefly related, but one feels that this 
phase of Russian history requires a whole book in itself. The last 
(and shortest) chapter in the book deals with the effects of the 
War upon investments. Between March and October 1917, capital 
alternated between resistance and retreat and finally decided to 
take the latter course when it was too late to do so. R. F. G. 

17 . — Japanese in the United States, By Yamato Ichihashi. Lon- 
don : Humphrey Milford, Oxford University Press, 1932. 8" X 5|''. 
vii + 426 pp. 22 s, 6d, net. 

Professor Ichihashi submitted a thesis to Harvard University in 
1914 on the subject of Japanese immigration into the United States 
and has recently elaborated and completed the study. The result 
is a book packed with detailed information. The author feels 
that the actual facts of Japanese immigration into the States are 
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not appreciated as accurately as they ought to be, and that the 
problems arising from this movement of population have been 
denied their proper perspective. The information in this book is 
intended to correct any false impressions that may exist. 

The first four chapters discuss the coming of the Japanese into 
the United States and suggest that Professor Ichihashi has spared 
no pains in tracking down every one of his fellow-countrymen who 
has ventured to land on American soil. In 1870 (sixteen years after 
the Japanese were allowed to leave Japan) there were only 55 
Japanese in the United States; sixty years later they numbered 
138,834, of whom approximately 30,000 were born in America. 

Chapters V-XIV concern the character and the cultural 
aspects of the Japanese in the States. Of the immigrants during 
the 20 years ended 1908, merchants, labourers and students each 
accounted for 21 per cent., while artisans represented only 4 per 
cent. The inadequacy of the data as to the illiteracy of the Japanese 
on which much quoted figures are frequently based is well emphasized. 
The immigrants occupied in domestic service, city trades, miscel- 
laneous trades and agriculture, and their residence, classified by 
States, are described in statistical detail. Of outstanding interest 
is the chapter devoted to the cultural background of Japanese 
immigrants, in which an excellent and well-founded argument is 
adduced to show that the attitude of the immigrants has been to 
assimilate themselves to the best of their ability and as rapidly as 
possible. 

Chapters XV-XIX concern anti-Japanese agitation. The efforts 
of the State of California just before the War to discriminate against 
the freedom of the Japanese immigrant, especially with regard to 
his occupation of land, are related with a vigour worthy of them, 
and the Exclusion Law of 1924 is given detailed consideration. The 
last natural subdivision of the book surveys the “ second genera- 
tion ” problems, and after dealing with the statistical aspects, the 
physical and mental characteristics of the American-born Japanese 
are described. The most serious problem of the “ second-genera- 
tion ” Japanese is that of vocational adjustment and, so far, 
American employers have refused to employ American-born Japanese 
outside the occupations in which alien Japanese have been allowed 
to enter. Statistical appendices and an adequate index complete 
this excellently written and most interesting book. R. F. 6. 

18 . — Essays in Biogra'phy, By John Maynard Keynes. London : 
Macmillan, 1933. 8" x 5J". x -f 318 pp. 75. 6d. 

This book consists of two parts, “ sketches of politicians ” and 
‘‘ lives of economists,” and the several essays, with the exception 
of those on Mr. Lloyd George and Robert Malthus, have been pub- 
lished previously in various periodicals. With the first part we 
have nothing to do here except to say that it exhibits to the full 
Mr. Keynes’s powers of vivid and ironic portraiture. The second 
part deals mainly with Malthus, Marshall, and Edgeworth, with 
some brief sketches of Frank Ramsey, a young Marcellus of mathe- 
matical philosophy, who died at the untimely age of twenty-six. 
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We have already made acquaintance with the memorial reviews of 
Marshall and Edgeworth when they appeared in the Economic 
Journal. 

Thomas Robert Malthus was to his pamphleteering contem- 
poraries a “ cruel and vicious monster.” To the young student of 
economics he is the author of a theory of population which has to 
be “ got up,” and, if the enq^uirer proceeds further, he discovers a 
relationship with Ricardo and some connection with the “ iron law 
of wages altogether a repellent figure. The Royal Statistical 
Society, however, hails him as one of its founders, though he did 
not live to see it through its infancy. Mr. Keynes brings him to 
life as a kindly, loyal, and affectionate man, beloved by his friends, 
and successful in struggling against physical disabilities. His best- 
known economic works are, of course, the essays on “ Population ” 
and Rent ” and his “ Principles of Political Economy,” but 
Mr. Keynes attaches more importance to his correspondence with 
Ricardo. Ricardo’s letters have already been published and we are 
soon to have the lately-discovered letters of Malthus. “ In economic 
discussions,” says Mr. Keynes, “ Ricardo was the abstract and 
a 'priori theorist, Malthus the inductive and intuitive investigator 
who hated to stray too far from what he could test by reference to 
the facts and his own intuitions. . . . Ricardo is investigating the 
theory of the distribution of the product in conditions of equilibrium, 
and Malthus is concerned ” (in the correspondence) “ with what deter- 
mines the volume of output day by day in the real world. Malthus is 
dealing with the monetary economy in which we happen to live; 
Ricardo with the abstraction of a neutral money economy. . . . One 
cannot rise from a perusal of this correspondence without a feeling 
that the almost total obliteration of Malthus’s line of approach and 
the complete domination of Ricardo’s for a period of a hundred years 
has been a disaster to the progress of economics. Time after time in 
these letters Malthus is talking plain sense, the force of which 
Ricardo with his head in the clouds wholly fails to comprehend. . . . 
If only Malthus, instead of Ricardo, had been the parent stem from 
which nineteenth-century economics proceeded, what a much wiser 
and richer place the world would be to-day ! ” Mr. Keynes’s 
• enthusiasm makes one thirst for the complete correspondence. 

In the course of a lifetime one has many regrets, and not to 
have studied under Alfred Marshall is one of them. The reverence 
with which his old pupils always regarded him shows how great 
was the inspiration he communicated, much greater than the instruc- 
tion they derived, and so, as Mr. Keynes says, “ it is through his 
pupils, even more than his writings, that Marshall is the Father of 
Economic Science as it exists in England to-day.” ” Professor 
Planck, of Berlin, the famous originator of the Quantum Theory,” 
says Mr, Keynes in a foot-note which deserves a more honourable 
place, “ once remarked to me that in early life he had thought of 
stud^ng economics, but had found it too difficult ! Professor Planck 
could easily master the whole corpus of mathematical economics in 
a few days. He did not mean ^t ! But the dmalgam of logic 
and intuition and the wide knowledge of facts, most of which are 
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not precise, which is required for economic interpretation in its 
highest form is, quite truly, overwhelmingly difficult for those 
whose gift mainly consists in the power to imagine and pursue to 
their furthest points the implications and prior conditions of com- 
paratively simple facts which arc known with a high degree of 
precision.” Marshall’s mental equipment was precisely that “ amal^ 
gam of logic and intuition and wide knowledge of facts.” His 
interest in the working classes brought him into economics, and in 
order to study his problems he spent years — from 1875 to 1890 — 
mainly in research. To quote a document he himself wrote : “ He 
set himself to get into closer contact with practical business and 
with the life of the working classes. On the one side he aimed at 
learning the broad features of the technique of every chief industry ; 
and on the other he sought the society of trade unionists, co- 
operators, and other working-class leaders.” Such was the training 
of the theorist, and well would it be if every new economist did the 
same ! We might then have less of the addiction to mathematical 
analysis which he deprecated. Another piece of advice lies in his 
words : “ While attributing high and transcendent universality to 
the central scheme of economic reasoning, I do not assign any 
universality to economic dogmas. It is not a body of concrete 
truth, but an engine for the discovery of concrete truth.” In some 
specially useful pages Mr. Keynes assembles a statement of Marshall’s 
contributions to monetary theory, but all must regret with him 
that Marshall did not compose an authoritative exposition of his 
views while he was in his prime. Altogether, Mr. Keynes’s essay is 
a noble tribute to his master — to the Master. 

Edgeworth was one of ourselves, we admired his handling of 
index-numbers and we listened in uncomprehending awe when he 
discoursed on the generalized law of error.” He attacked his 
ethical and economic problems like a Spanish grandee, with a lofty 
disdain for the material results and with an eye solely for the 
dragons he was to slay and the maidens he was to rescue. If we did 
not recognize the beauty of the maidens or the frightfulness of the 
monsters, we acknowledged that that was due to our blindness. 
To most people, he was best known as editor for so many 
years of the Economic Journal, and there is no contributor, even 
the least important, who has not had to acknowledge many kind- 
nesses received at his hands. The present writer recalls a gracious 
and fascinating personality, courteous, self-effacing, eliciting the best 
points of his interlocutor, hospitable, and with a quaint humour as 
in pressing on his guest the audit ale of his College with warnings of 
its potency. H. W. M. 

19 . — Other New Publications* 

Agarwala (R. D.). Sugar Industry and Labour in the United 

Provinces. With a foreword by R. C. Srivastava. Allahabad ; 
Leader Press [1933]. 9^" x ; xii + 158 pp. Rs. 3 . 8 . . 

[The three million acres of land under sugar-cane cultivation in India (more 
than half of which are in the United ^evinces) form one-quarter of the 

* See ddso “Additions to Library,’* p. 639 et seq. 
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totAl acreage of sugar-cane in the world. Yet India imports a consider- 
able amount of foreign sugar. The author attributes this to the low 
standard of production. Irrigation, agricultural, and transport facilities 
are unsatisfactory, the business is in the hands of ignorant and conserva- 
tive cultivators, a large quantity of sugar is manufskctured primitively 
and uneconomically, and of the few modern cane factories some do not 
employ qualified technical experts or maintain proper laboratories. The 
autnor urges the necessity for the establishment of research and testing 
stations, more experimental farms, model sugar-refining stations, 
improved marketing facilities, and the development of co-operative 
methods. He maintains that when the necessary improvements have 
been made, India should be able to export in large quantities. The 
first part of the book gives a description of the industry and its defects, 
with suggestions for improvement, while the second deals with the 
conditions of labour. These the author finds satisfactory : there is no 
sweated labour, and no women are employed. He considers, however, 
that better educational and recreational opportunities would increase 
the efficiency of the workers. The book is mainly concerned with the 
economic aspect of the industry and scientific and technical details have 
been avoided as far as possible, but descriptions of plant and manu- 
facturing operations are given, diagrams are included where necessary, 
and there are several appendices.] 

Baclii (Roherto). Abitazioni e luoghi di lavoro nelle grandi citta. 
Roma : Stab. Tip. del “ Giornale d’ltalia,’’ 1932. X ^ 
44 pp. 

[In this paper (originally published in Economia, Vol. X, No. 2), Dr. Bachi 
examines and compares the figures of daily movement between dwelling 
and work place in relation to five large cities, in order to ascertain 
whether they exhibit common characteristics, whether, if so, they may 
be ascribed to common causes, and whether a diagnosis of such causes 
may afford help in the solution of the traffic problems which are increas- 
ing in extent and complexity in all large towns. The cities selected 
are Hamburg, Genoa, London, Budapest, and Tokio, aiid most features 
of the daily migration appear to be common to all. The princi]^! part 
of this migration consists of the daily journeyings from periphery to 
centre and back, which are obviously accounted for by the concentration 
of business in a central area or areas and the more advantageous living 
conditions to be obtained in outlying districts; but, in addition, a 
considerable daily movement in all these towns is between one outer 
district and another and is largely reciprocal, so that in theonr much 
of it could be eliminated. But m these days of housing difficulties, 
rent restrictions, better wages, and cheap transport, nearness to the 
place of work is no longer a prime consideration to the employed person. 
The statistics from which the conclusions are drawn are set out in 
considerable detail. Among the facts brought to light is that in Budapest 
2,648 men bicycle to work but only two women.] 

Coyajee (Sir J, C.). The World Economic Depression : A Plea for 
Co-operation. Madras : Huxley Press, 1932. 9^'^ X ; iv + 
96 pp. 15. 6d. 

[“ Only by a great co-operative effort on the world scale can this depression 
be overcome; and the first phase of such co-operation m^t be the 
creation of clarity of thought upon the subject.” With this in mind 
the author “ attempts to offer something like a clear presentation of 
the Causal and remedial aspects of the . . . depression, and to analyse 
and appraise the numerous suggestions and theories advanced about it.” 
The unregulated and constant extension of production and productive 
capacity, high tariff barriers, the disastrous effects of reparations, and 
a mbour pofioy which makes for rigidity of wages, are, he asserts, the 
main tendencies to which the depression may oe attributed, and are 
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the reverse of co-operative. He emphasizes the important effect of 
the business cycle and urges the necessity for eliminating this from our 
present economic system.] 

Eggleston {F. W,). State Socialism in Victoria. London: P. S. 
King, 1932. X 5 ^ ; xv + 354 pp. 155 . 

[A critical study of the origin and development of the public services 
administered by the State of Victoria and of the advantages and dis- 
advantages to be observed in practice. The author has held several 
Ministerial appointments in the country. He was originally in favour 
of state ownership, but his experience in office convinced him that 
existing conditions in Victoria were not conducive to the successful 
management b^ the State of the majority of these services. The 
structure and kmd of control of the more important public utility under- 
takings operated by either the State or the Municipal authorities are 
examined in detail, and the degree of success or failure in each case is 
estimated and as far as possible accounted for. Political interference is 
blamed for the serious financial losses of the railways and of many other 
public utility services. The author makes suggestions with respect to 
the future conduct of certain existing undertakings which cannot well 
be relinquished by the State. He advocates, among other things, an ex- 
tension of the principle of personal responsibility, and the appointment of 
officials by municipalities or other public bodies instead of by the Govern- 
ment. As regards the remaining services, he suggests that the Closer 
Settlement schemes should be dropped and that the assets of the rail- 
ways, tramways, and electric supply be sold or leased, preferably the 
latter, in view of present conditions. There are numerous statistical tables 
and graphs, copious bibliographical references, and an adequate index.] 

Hough {Eleanor if.). The Co-operative Movement in India, Its 
relation to a sound national economy; with an introduction by 
the Rt. Hon. Sir Horace Plunkett, and a foreword by Professor 
Hiralal L. Kaji. London : P. S. King, 1932. 8 ^" X 5^" ; 
xxvii + 340 pp. 15 s. 

[The author begins this interesting study with a chapter on the present 
economic conditions in India and, after dealing briefly with the aims 
and development of co-operation in general, proceeds to a detailed 
analysis of the co-operative movement in India. This analysis is mainly 
concerned with co-operative credit in connection with agricultural 
development and may be described as a digest of legislation and of the 
reports and recommendations of the various commissions, committees, 
and other bodies on co-operative policy. There follows a review of the 
growth and present extent of co-operation and of what the author con- 
siders to be its principal handicaps, weaknesses, and achievements. 
The appendices greatly increase the value of the work. They include 
the text of the Co-operative Societies Act, 1912, tables of relevant statis- 
tics, a biblic^aphy, and a veiy full list of references. The book will, 
therefore, serve as a very useful guide to the large and varied literature 
on the subject.] 

Johns Hopkins University. Collected Papers from the Department 
of Biology and Public Health. Vol. VII. Baltimore, 1933. 
X 61''; 602 pp. (100 copies issued). 

[The contents of this volume include the following papers byDr. Raymond 
Pearl, the Head of the Department : the Influence of Density of Popula- 
tion upon Egg Production in Drosophila melano^aster (originally prmted 
in the Journal of Experimenial Tobias Venner and his Via 

Recta, Contrac^tion and Fertility in 2,000 Women, Data on Fertility 
and B^nomic Status, An Explanatory Note regarding a more detailed 
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Classification of real Literature useful in the Study of Human Biolo^ 
(all from Human Biology), and a Statistical Report on the Fourth Years 
Operations of the Bureau for Contraceptive Advice (originally published 
by the Bureau) ; also A Table for Ascertaining Elapsed Time in Years 
and Decimals of a Year Between any Two Dates, by Raymond Pearl 
and John R. Miner (Quarterly Bulletin of MUbank Memorial Fund), 
Amoi^ other contents are : A Critique of Certain Earlier Work on the 
Inheritance of Duration of Life in Man, by I-chin Yuan (QvarterlyReview 
of Biology), and Restrictions on Marriage in Eighteenth-Century Bavaria, 
by John R. Miner (Human Biology),] 

Johnson (E, A. J,), American Economic Thought in the 17th 
Century. London : P. S. King, 1932. 8^"' X ; xi + 292 pp. 
128 , 

[The author has sought out, collated, and weighed the fragmenta^ refer- 
ences to economic questions in the literature of colonial days, in order 
to estimate the extent to which the economic philosophy of the early 
settlers influenced the later developments of American civilization. 
The economic ideas of the Puritans were based on ethical considerations, 
and the author shows that it proved impossible in practice to regulate 
economic life entirely in accor^nce with theoretical rules. He further 

g lints out that the origin of the divergence between American and 
uropean economic thought, which had become so wide by the middle 
of the 19th century, may be largely ascribed to the “ crude economic 
ideas of a century of pioneers ” which were, broadly speaking, those of 
the last phase of mediseval thought in Europe. The economic notions 
which emerge from the study are considered under s^arate headings, 
among which are the Control of Economic Activity ; Ethics and Econ- 
omics — ^the Vindication of Wealth ; Trade Fettered and Free ; Monetary 
Principles ; Wages and Usury, and the Condemnation of Communism. 
A bibliography, a subject index, and an index of names are provided, 
and all sources of reference are given in footnotes.] 

McCabe (David A,), National Collective Bargaining in the Pottery 
Industry. Johns Hopkins University Studies in Historical and 
Political Science. Extra Vols. New Series No. 16. Baltimore : 
Johns Hopkins Press, London: H. Milford, 1932. x ; 

X + 449 pp. 33 . 50 . 

[The system of national collective bargaining in the pottery industry 
exists, or used to exist, in the ** general ware (semi-porcelain and 
china) division, and in the sanitary division (it collapsed in the latter 
in 1922) ; and this study, the result of fourteen years* research into the 
subject, deals primarily with the workers within these two divisions 
who are, or have been, members of the National Brotherhood of Operative 
Potters. The Brotherhood was formed in 1890 and by 1899 had become 
the only important union in the industry. The book relates its histo^, 
organization, and negotiations with the United States Potters’ Associa- 
tion in respect of wages and prices, methods of production, etc. The 
first important step towards national collective bargaining, which 
originate in a joint effort between employers and employees to increase 
the tariff, was made in 1897, and the first real national agreement 
between the Union and the Association in 1905. The author considers 
the rise and continuance of the national agreement system in the general 
ware division an exceptional experience in American industrial relations, 
and attributes it to four factors : the tariff bond, the localization of the 
indu^ry, the wage uniformity tradition, and the mutual confidence 
between the officiw of the two organizations. An interesting account 
of the operations and the separate occupations in the industry is con- 
tained in an introduction. An appendix jrives a comparison of hourly 
earnings, by occupations, 1912-13 and 19& (general ware), and a note 
on documentary sources.] 

t2 
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Royal Agricultural Society. The Farmer’s Guide to Agricultural 
Research in 1931. London: John Murray, 1932. 8^'" X 5^'" ; 
ix + 141 pp. i,s. 

[One section of this annual summary contains a review by Professor Ashby 
of the principal work done in Farm Economics in 1931. The organized 
studies in this subject carried on at agricultural colleges and research 
centres in Groat Britain related in the main to questions of farm organiza- 
tion and the profitableness of farming as tested by investigations of 
results obtained by groups of farms in various localities. Methods of 
marketing farm produce were the subject of important Reports by the 
Ministry of Agriculture. A bibliography of some of the principal 
publications issued during the year is appended to the Review.] 

Stewart (Annabel M. and Bryce M.). Statistical Procedure of 
Public Employment Offices. An Analysis of Practice in Various 
Countries and a Plan for standard Procedure in the United States 
made for the Committee on Governmental Labour Statistics of 
the American Statistical Association. New York : Russell 
Sage Foundation, 1933. 9" x 6 "; 327 pp. $ 2 . 50 . 

[As statistical records in employment offices, besides increasing the efficiency 
of the work and making for a better understanding of unemployment, 
indicate the ratio of supply to demand in the labour market, the im- 
portance of keeping comparable records cannot be too strongly empha- 
sised. The authors have studied the methods used in the employment 
exchanges of Great Britain, Switzerland, Sweden, Canada, Germany, 
and France, as well as the United States. The knowledge thus gain^ 
and the probable expansion of the Federal and State public employment 
offices in the United States have prompted the drafting of a plan which 
“ without unduly burdening the local officials ‘will yield reports on the 
operations of the employment offices sufficient for almost any desired 
compilation or analysis.” The main feature of this plan is the sub- 
miasion by local offices of a daily record of transactions to a central 
bureau for compilation and analysis. A suggested form of daily report 
classifies the information in four main headings and twenty-five sub- 
divisions. Appendices contain a selected list of publications, statistical 
report forms in use in vanous countries, procedure in the New York 
State Division of Junior Placement, and wage rates secured by the 
employment services of Belgium and Canada. There is also an index.] 
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CURRENT NOTES. 

On page 520 we give our usual table summarizing the overseas 
trade of the United Kingdom for the years ended May, 1932 and 
1933 . The excess of imports over exports of merchandise during 
the first five months of this year was £100*3 naillion, as compared 
with £ 1 20*5 million during the corresponding period of last year. 
For the whole year 1932 the adverse balance amounted to £287 
million, and this has been reduced, for the latest period of twelve 
months, to £267 million. The import excess for May (£22*7 million) 
is the highest so far recorded this year, figures for January to April 
being 20*7, 16*7, 19*8 and 21*2 million £ respectively. There appears 
to be good ground for thinking that in the absence of any marked 
changes in world trade, resulting from a rise in prices of primary 
commodities or otherwise, the import excess for the whole year 
1933 may be in the neighbourhood of £240 million. 


The value of the total imports during May was £57,295,000, 
being an increase of £1,245,000 on the total for May, 1932 . Imports 
of food, drink and tobacco were about the same in value in the 
two months, while imports of raw materials and of manufactured 
articles increased by £756,000 and £1,065,000 respectively. Re- 
exports were valued at £3,820,000, or £579,000 less than in May, 
1932 . There was also a small decline from £1,906,000 to £1,822,000 
in the value of goods transhipped under bond. For the five months 
ended May, imports declined by £35,865,000 and re-exports by 
£5,214,000, while transhipments under bond increased by £799,000. 

Retained imports of food, drink and tobacco during May were 
valued at £28,790,000, which was smaller by £489,000 than a year 
earlier. A large part of the decline was in living animals for food, 
but there was on the other hand a considerable increase in the value 
of the imports of meat. The latter increase was primarily in respect 
of bacon, in which there was a marked increase in price during the 
month, but the quantities of beef and of mutton and lamb imported 
were also more than in May, 1932 . There was a substantial increase 
in the retained imports of wheat, though the value remained sub- 
stantially unchanged, and for the first five months of the year the 
imports increased from 41*1 to 47*7 million cwts. or by 16 per cent. 
Imports of butter, eggs, tea and sugar were all greater than a year 
earlier. A very marked increase was shown in the quantity of 
unmanufactured tobacco imported, continuing the movement shown 
by the records of earlier months, there being an increase of 22 per 
cent, in the retained imports during the first five months of the year. 



620 


Current Notes. 


[Part III, 


Movements and Classes. 


ImportSp o.i.f. — 
Foodtdeink* and tobacoo | 
Raw materials andj 
articles mainly un- - 
manufactured 
Articles wholly or j 
mainly manufac- 
tured 

Other articles 

Total Imports 


Exports, f.o.b. — 

United Kingdom Produce 
and Manufctctvres — 
Food, drink, and tobacoo 
Raw materials andj 
articles mainly un- > 
manufactured j 
Articles wholly or j 
mainly manufac- V 

tured j 

Other articles 

Imported Merchandise — 
Food, drink, and tobacoo 
Raw materials and | 
articles mainly un- > 
manufactured | 
Articles wholly or i 
mainly manufac- 1 

tured j 

Other articles 

Total Exports 


Bullion and Specie- 

Imports 

Exports 


Twelve Months 
ended 

.'list May. 1932. 

Twelve Months 
ended 

31st May, 1933. 

Increase (-1-) 
or 

Decrease (—). 

£’000. 

406,946 

fi’OOO. 

358,351 

£*000* 

(-) 47,694 

172,702 

168,316 

(-) 14,386 

227,449 

146,506 

(-) 80,943 

8.843 

4,095 

(-) 4,748 

814,939 

667,268 

(-)147,671 


283,421 

15,262 

18,617 

24,639 

16,532 

671 

437,566 


268,427 

12,745 

12,607 

22,562 

10,263 

278 

400,406 



(-) 4,366 

(~) 1,626 

(-) 14,994 
(-) 2,617 
(-) 6,010 
(-) 2,077 

(~) 6,279 
(-) 293 


(~) 37,161 


( + ) 39,268 
(-) 69,462 


Movements ol 
Shipping in the 
Foreign Trade— 

ErUered with cargoes — 

British 

Foreign 

Number 

of 

Vessels. 

28,167 

25,494 

Thousand 

Net 

Tons. 

37,712 

22,936 

Number 

of 

Vessels. 

23,780 

21,980 

Thousand 

Net 

Tons. 

36,110 

20,663 

Number 

of 

Vessels. 

(-)4,377 

(-)3,614 

Thousand 

Net 

Tons. 

(-)2,602 

(-)2.272 

Total entered ... 

63,651 

60,647 

46,760 

66,773 

(-)7,891 

(-)4,874 

Cleared with cargoes — 







British 

34,048 

37,124 

30,296 

33,931 

(-)4.663 

(-)3,193 

Foreign 

19,348 

20,260 

19,120 

19,040 

(-).228 

(-)1,220 

Total cleared ... 

64,296 

57,384 

49,416 

62,971 

(-)4,881 

(-)4,413 
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The value of retained imports of raw materials was greater than 
in May, 1932 , by £1,560,000 (14 per cent.) ; while the increase applied 
to practically all groups except wood and timber, which declined by 
£203,000, it affected primarily two groups — ^hides and skins (£645,000) 
and rubber (£339,000) — ^though there was an increase of over £100,000 
in the value of retained imports of four other groups, viz. non- 
ferrous metalliferous ores and scrap, cotton, wool, and oil seeds, 
oils, etc. 

Retained imports of manufactured articles in May were valued 
at £11,757,000, or £1,130,000 more than in May, 1932 . Considerable 
decreases were recorded in respect of machinery (£241,000) — the 
decline in tonnage being 9 per cent., iron and steel and manufactures 
thereof (£163,000) — the decline in tonnage being 4T per cent., and 
manufactures of wood and timber (£101,000). Two-thirds of the 
groups showed increases, of which the most important were the 
manufactured oils group (£394,000), retained imports of refined 
petroleum being considerably greater than in 1932 , both for the 
month and for the five months; non-ferrous metals and manu- 
factures thereof (£347,000); chemicals, drugs, dyes and colours 
(£296,000); and leather and manufactures thereof (£191,000). 

British exports during May amounted to £30,765,000, showing an 
increase of £568,000 (2 per cent.) compared with a year earlier. 
For the first five months of the year there was a decrease of 
£10,433,000, and the average value of the exports during these 
months was £29,375,000, so that May compares favourably with 
earlier months of the year. Exports of raw materials (£4,180,000) 
during May were higher in value than in any month since October, 
1931 . Coal was responsible for nearly half the increase in value 
compared with May, 1932 , the quantity exported (3,670,000 tons) 
being larger than in any month since October, 1931 . Increases 
exceeding 50,000 tons were recorded in the exports to Denmark, 
Italy, Sweden and Egypt, and there was a decrease of over that 
amount in exports to the Irish Free State. Exports of wool were 
nearly twice as large as in May, 1932 , and the increase m value 
in this group (£183,000) represented 30 per cent, of the total increase 
in value of exports of raw materials as a whole. 

Exports of manufactured articles were £344,000 more than in 
May, 1932 . There was a heavy decline amounting to £673,000 in 
the value of cotton yarns and manufactures, but the value of the 
exports in May this year was £275,000 more than in May, 1931 . 
Exports of non-ferrous metals and mabufactures thereof were 
£410,000 more than a year ago, iron and steel improved by £369,000, 
vehicles by £277,000 and electrical goods and apparatus by £136,000, 
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but chemicals and machinery declined by £ 151,000 and £ 111 , 000 , 
respectively. Cutlery, hardware, implements and instruments, 
and coke and manufactured fuel each showed a large relative 
increase, and apparel, paper and cardboard, and manufactured oils 
a considerable decline. These movements were similar to those 
recorded for the first five months of the year except in the case of 
the iron and steel group — which for the five months declined by 
£ 389 , 000 — coke and manufactured fuel and the manufactured oils 
group. 


For the five months January to May, exports of iron and steel 
and manufactures thereof were about 7 per cent, less in tonnage 
than in the corresponding period of last year, but exports during 
May were substantially greater than in May, 1931 or 1932, there 
being considerable increases in respect of tinned plates, wrought 
tubes and railway material compared with either of those earlier 
months. Exports of locomotives also showed a marked increase, 
as did exports of motor cars and chassis, though exports of these 
during May were not at quite the high level reached earlier in the 
year. Exports of machinery and of ships and boats were appre- 
ciably smaller than in May, 1932, and this applies also to the five 
months ended May. 

The quantity of both cotton yarns and cotton piece-goods 
exported was substantially less than in May, 1932, though greater 
than two years ago, exports of piece-goods to India and British 
West Africa in particular showing heavy declines. On the other 
hand, exports to British South Africa, Colombia and Argentina were 
much larger than in May, 1932. For the five months ended May, 
exports of piece-goods were about 2 per cent, less than a year ago. 
Exports of woollen goods in May were greater than in the corre- 
sponding month of either 1931 or 1932, tops, yarns, tissues and 
carpets all showing a considerable increase. Linen tissues and 
artificial silk piece-goods were also greater than in either of those 
months. 


The volume of exports during the first quarter of the year, as 
calculated by the Board of Trade, was practically the same as in the 
first quarter of 1932. Both manufactured articles and raw materials 
showed an increase, but there was a considerable decline in the 
volume of exports of food, drink and tobacco. Retained imports 
declined in volume by 7 per cent. The decline was mainly in 
respect of manufactured articles, imports of food, drink and tobacco 
declining by only 3 per cent., while retained imports of raw materials. 
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though 7 per cent, less than in the first quarter of 1932 , were larger 
than in any other quarter of that year. 

Imports of bullion and specie during May, £32,750,000, were 
higher than in any month since September, 1919 . The excess of 
imports over exports during May and during the first five months 
of this year amounted to £27,961,000 and £57,221,000, respectively, 
while for the twelve months ended May imports exceeded exports 
by £70,293,000. 


The general level of wholesale prices in Great Britain as measured 
by the Board of Trade index-number declined slightly in April, 
although towards the end of the month there was a hardening in 
some directions. The index-number for the month was 81*3 com- 
pared with 81-7 in March and 85-7 in April, 1932 . Over the twelve 
months general prices have fallen rather more than 5 per cent. 
Prices of articles other than food have, on balance, fallen but slightly, 
but prices of food show a decline of over 12 per cent., cereals having 
fallen ii per cent, and other food prices (excluding meat and fish) 
as much as 21 per cent. Meat and fish prices generally have fallen, 
but prices of bacon and English mutton have advanced considerably 
and for some qualities are as much as 20 to 30 per cent, above 
prices ruling in April, 1932 . 


The index-numbers for April, 1933 , and for March, 1933 , and 
April, 1932 , are given below : — 


Averages for 1930 = too. 


Month. 

Total Fooii. 

Total not Food. 

All Articles. 

April, 1933 

79*6 

82-3 

81*3 

March, 1933 

80*6 

82-4 

81*7 

April, 1932 

90-9 

830 

86-7 


Between March 22 and May 17 the Economist fortnightly index- 
number of wholesale prices has advanced 4*2 per cent., from 59*8 to 
62-3 (1927 = 100), the rise being chiefly in the prices of textiles 
(8*2 per cent.). The price of middling American cotton had advanced 
to nearly per lb. at the end of May, an increase of more than 
2d* since the end of May, 1932 . The price of rubber also had 
practically doubled during the same period. 

According to the Statist index-number there was an advance in 
general prices during April of 1*9 per cent., the figure for the end of 
March, 1933 , being 77*0 and for the end of April 78*5. ( 1866-77 — 
100), the most marked changes being in the prices of textiles and 
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other minerals (i,e. cotton, tin and copper). As compared with 
April, 1932, there was a decline in the index-number of 4*9 per cent. 

The position of the British index-numbers as compared with 
those of the gold-standard countries is shown below. 


> 

Board of 
Trade 
(1930 - 
100). 

Eeonomxst 
(1927 » 
100). 

Statist 
(180G-77 
» 100). 

U.S.A. 
(Brad- 
street) 
(1913 = 
100). 

Prance 
(Stat. 
Gen.) 
(1913 » 
100). 

Germany 
(Stat. 
Reichsamt) 
(1913 - 
100). 

December, 1932 ... 

84*5 

61*1 

77*7 

73*7 

390 

92*4 

March, 1933 

81*7 

69*8 


71*0 

385 

91*1 

April, 1933 

81*3 

61*4» 

78*6 

75*8 

384 

— 


♦ At 3 May, 1933. 


According to the Bankers' Magazine index-number of Stock 
Exchange Securities there has been little change in the prices of 
those with Variable Dividends since the beginning of the year and 
a rise of about 2*8 per cent, in the prices of Fixed Interest Stocks. 
At April 19 the general index-number stood at 112*4 compared with 
1 1 1*2 at March 18 and 110*2 at the middle of January. The index- 
numbers for Fixed Interest Stocks for the same dates were 120*2, 
h 8*4, and 116*9, for Variable Dividend Securities 96*3, 96*2, 
and 96*4.* 

According to the index-number compiled by the Chamber of 
Shipping and published in the Statist shipping freights declined 
during April and were about 2*7 per cent, lower than in March and 
15 per cent, lower than in April, 1932. The number for April, 1933, 
stood at 17*26 compared with 17*74 in March, 1933, and 20*31 in 
April, 1932. 

Returns relating to retail sales prepared by the Incorporated 
Association of Retail Distributors and the Bank of England and 
published in the Board of Trade Journal show that for the months 
of March and April there was a decline of about 1*5 per cent, as 
compared with the money value of the sales in the corresponding 
period of 1932. The variation in the Easter holidays affects a 
separate comparison of the two months. It is to be noted that 
both wholesale and retail prices have declined over the period to a 
greater extent than the amount of the retail sales. 

There has been a gradual fall since the beginning of October, 
1932, in the retail prices of articles of working-class consumption as 
recorded by the Ministry of Labour index-number and at the 
beginning of May, 1933, the total i ndex-number showed a rise of 

• AtMaylO, 1933, the index number stood at ji 2*5 (Fixed Stocks ii 8 *i and 
Yadahle Securities 100*4). 
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36 per cent, only above the level of July, 1914. Food prices had 
increased but 14 per cent., a fall of nearly 9 per cent, having taken 
place since the beginning of October, 1932. Since the latter date 
also slighter declines have taken place in the cost of clothing and 
fuel and light, but, on the other hand, there has been a slight rise 
in rents (rather less than i per cent.). Previously the index-number 
for rents had remained stationary for more than two years and the 
rise, although slight, is somewhat disconcerting. Part of the fall 
in food prices is no doubt seasonal, but part is due to the steady 
weakening of the prices of some dairy products, especially butter. 
On the other hand, bacon prices seem to be steadily strengthening. 


The following table gives for the principal foreign countries and 
the Overseas Dominions the percentage increases in July, 1932, and 
on the latest available date, of the retail prices of food and other 
items compared with the prices at July, 1914. 




llctail PricoB of 

Retail Prices of all 





Food at 

Items at 









Date of 







Latest 



.luly, 

Latest 

July, 

Latest 

Returns. 



11132. 

%. 

date 

date 





available. 

%. 

1982. 

available. 



Great Britain 

... 

26 

14 

43 

36 

IMay, 

1933 

Overseas Dofninions, etc. 







Australia 

• t • 

23 

13 

22 (fi 

irure for 

March, 

1933 





2nd Qr 

., 1932) 



Canada 


-8 

-7 

26 

22 

April, 

1933 

Irish Free State ... 


34* 

36 1 

63 

61 

Feb., 

1933 

New Zealand 


8 

1 

31* 

26 

March, 

1933 

South Africa 

... 

-6 

-6 

17 

13 

March, 

1933 

Foreign Countries. 
Belgium 




608 

609 

^ril, 

1933 

Czechoslovakia ... 


9 

9 

2 

4 

Dm., 

1932 

Denmark 


16 

17 

64 

67 

April, 

1933 

Egypt (Cairo) ** ... 
Fuiland 


8 

7 

28 

30 

Feb., 

1933 


766 

746 

894 

880 

March, 

1933 

France (Paris) *♦ 

Germany 

Holland (Amsterdam) 


443 

14 

418 

6 

417 1 
22 

423§ 

17 

April, 

March, 

1933 

1933 


— 

— 

4111 

38 

March, 

1933 

Italy 

Norway ... 


318 

312 

— 

26611 

Feb., 

1933 


34 

30 

49 

47 

March, 

1933 

Spain (Madrid)** 


79 

81 

— 

— 

Feb., 

1933 

Sweden* 


28 

21 

56 

63 

March, 

1933 

Switzerland 


24 

16 

38 

32 

March, 

1933 

United States 


1 

~9 

3611 1 

32 tt 

Feb., 

1933 


♦ Figure for August, 1932. f for November, 1932. { Third 

Quarter? 1932. § Krst Quarter, 1933. || June, 1932. ^ July-DeoemW, 

1932. ♦* Fuel and Lifeht included in figures for Food, ft December, 1932. 
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Unemployment at the end of April, 1933 , showed a further 
improvement following on the decreases recorded at the end of 
January and February and the rate of unemployment (21*2 per 
cent.) in the insured trades is now lower than at any date since the 
end of March, 1932 , when it was 20*8 per cent. The decrease in 
the rate as compared with the end of April, 1932 , is, it must be 
admitted, very slight (o‘i per cent.), and the number on the registers 
of the Employment Exchanges is still 45,000 more than at the end 
of April, 1932 . The decrease in the numbers on the registers since 
the end of January has, however, been much more considerable 
than over the corresponding period of 1932 , being about 205,000 as 
compared with 76,000. Some seasonal improvement may still be 
looked for, but in cotton manufacture and in coal-mining, two of 
the most important export trades, there has been a fairly general 
decline during the first four months of this year. With the excep- 
tion of the jute and hemp trades all the textile trades have a higher 
rate of unemployment than at the end of April, 1932 . Shipbuilding 
still continues to show the highest rate of unemployment in the 
insured trades (59*9 per cent.). The monthly figures issued by the 
Ministry of Labour showing the numbers of unemployed persons on 
the registers of the Employment Exchanges are given below : — 


Date. 

Wholly 

IJneinitloyed. 

Temporarily 

Stopped. 

Persons 
normally in 
Casual 

hJmploymcut. 

Total. 

December 19, 1932 ... 
January 23, 1933 ... 
February 20, 1933 ... 
March 20, 1933 

April 24, 1933 

2,171,175 

2,280,033 

2,241,168 

2,170,262 

2,070,814 

464,622 

624,229 

612,687 

603,377 

627,418 

97,690 

98,803 

102,883 

102,666 

99,402 

2,723,287 

2,903,066 

2,866,638 

2,776,184 

2,697,634 

April 25, 1932 

2,031,888 

516,663 

103,730 

2,652,181 


Unemployment in Germany has decreased continuously since 
the end of January, 1933 , and at the end of April the number of 
persons available for and seeking work had fallen to 5,534,800, a 
reduction of 584,000 as compared with the end of January. Of 
these, 5,333,000 were recorded as definitely seeking work. Included 
in this latter number were 530,000 receiving standard benefit, 
i»4o8,75o receiving emergency benefit and 2,263,400 able-bodied 
persons in receipt of poor relief. On the other hand, the proportion 
of trade unionists unemployed had increased at the end of March, 
1933 , to 52*7 per cent, as compared with 46*2 per cent, at the end 
of January, and 47*4 per cent, at the end of February. The mem- 
bership covered by the trade union percentages cover about two 




1933 .] 


Current Notes, 


627 


and a quarter millions as compared with four and a quarter millions 
in 1931 . 

In France employment continues to show very slight improve- 
ment, although the numbers on the registers of employment 
exchanges show a slight reduction. The monthly special investiga- 
tion covering industrial and commercial undertakings employing at 
least 100 workers still continues to show a decrease in the numbers 
employed compared with a year ago. The percentage decrease has, 
however, for the last six months been small and at the beginning of 
April was only about i-8 per cent. About 24 per cent, of the 
numbers employed were working 40 hours per week or less. 

In Belgium about 21*0 per cent, of the 957,000 members of 
subsidized unemployment funds were unemployed at the end of 
February, 1933 , as compared with 22*1 per cent, at the end of 
January, and 21 per cent, at the end of February, 1932 . 

In the Scandinavian countries employment improved during the 
first three months of the year, but on the whole was appreciably 
worse than in the same period of 1932 . 

In Italy there has been some improvement since the beginning 
of the year, and the numbers recorded as unemployed in the 
statistics of the National Social Insurance Fund had fallen to 
I >0^1,536 by the end of March, a decline of nearly 144,000 as com- 
pared with January. As compared with March, 1932 , a slight 
increase is shown. 

Judging from such figures as are at present available there has been 
no general improvemeJ# in employment in the United States. There 
was some increase in the numbers employed in February in the 
returns received by the Federal Bureau of Labour, but a decrease 
was recorded in March. According to the statistics of the American 
Federation of Labour, 34 per cent, of its members in 24 cities were 
unemployed during the first three months of the year. The official 
monthly index-number of employment in manufacturing industries 
was 57*5 (1926 = 100) for February, 1933 , compared with 56-6 for 
January and 65-6 for February, 1932 . 

. In Canada employment declined during the first three months 
of 1933 and at the beginning of April the index-number of employ- 
ment was 76*0 (1926 = 100) compared with 78*5 at the beginning 
of the year and 87-5 at the beginning of April, 1932 . 

The Ministry of Agriculture monthly index-number of the 
prices of home-grown agricultural produce in England and Wales 
for the first five months of 1933 averaged 104-4 as compared with 
103*2 in the preceding six months. This may perhaps indicate 
some faint improvement in the general level of agricultural prices, 
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although, owing to their seasonal character, the figures are, strictly 
speaking, only comparable with the corresponding months of pre- 
ceding years. In the first five months of 1932 the index-number 
averaged 117, so that the decline this year is about 10 per cent. 

Wheat prices were fairly stationary from January to April, but 
increased in May and still more in June under the influence of 
unfavourable reports of the United States crop and the depreciation 
in the dollar. The Gazette price of British wheat was 6s. per 
cwt. in the middle of June as compared with 5s. 4d. at the beginning 
of May. Both wheat and barley stood at or near the levels reached 
in the preceding year, but oats were some 30 per cent, cheaper. 
Among live stock, fat cattle have been realising poor prices this 
year and in May were 20 per cent, below last year’s level. Sheep, 
on the other hand, were some 7 per cent, dearer, while pigs, though 
slightly higher, showed no marked appreciation. 

The monthly index-numbers published by the Ministry of 
Agriculture for the past five months, with comparative figures 
for the two previous years, are given below ( 1911-13 = 100). 



Jan. 

Peb. 

Mar. 

April. 

May. 

1933 

107 

106 

102 

106 

102 

1932 

122 

117 

113 

117 

115 

1931 

130 

126 

123 

123 

122 


It will be convenient here to bring to the notice of Fellows a 
number of official statistical publications which do not readily lend 
themselves to review but are of unquestioned interest and utility. 
The Department of Industry and Commerce of the Irish Free State 
have recently published a Keport (P. No. 844 ) on Census of Industrial 
Production^ 1926 and 1929 . The gross output of industrial pro- 
duction was valued at £59,477,000 in 1926 and at £63,402,000 in 
1929 . The net output similarly rose from £23,078,000 to £24,932,000, 
and the net output per head from £225 to £233. The expansion in 
net output was 8 per cent., while the number of persons employed 
rose only by 4*2 per cent., from 102,515 to 106,838, and the net 
output per head increased by 3*6 per cent. Food, drink, and 
tobacco accounted for 30 per cent, of the net output in 1929 . 
Including agriculture and fisheries as well as industrial production 
and industrial concerns not covered by the Census of Production 
and eliminating all duplication, the estimated annual output of 
material goods in 1929 was £116,900,000 exclusive of customs and 
excise duties. The Department of Trade and Commerce for Canada 
published in 1932 Monthly Indexes of the Physical Yolumc of Business 
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in Canada, covering the post-war period from 1919 to 1932. The 
data included are, for example, imports of raw cotton, rubber, etc., 
exports of timber, woodpulp, etc., production of coal, flour, iron 
and steel, boots and shoes, etc. In all there are 84 tables. The 
Empire Marketing Board have issued a Report (E.M.B. (T.P. 24)) 
on Production and Trade of the British West Indies, British Guiana, 
Bermuda, and British Honduras, The tables cover population, 
agricultural production, and distribution of trade, and naturally the 
bulk of the figures relate to imports and exports. 


We welcome a new-comer into the long list of statistical annuals. 
The Statistical Department of the Kingdom of Jugoslavia have 
issued in Serbian and French their first Annuaire Statistique for the 
year 1929. It is a comprehensive volume covering the usual 
categories of statistics. The periods covered in the various tables 
are not always the same, but this is a venial fault when a new field 
is being explored. For exports and imports figures for 1920-29 are 
given. From Sweden through Sveriges Officiella Statistik we get 
Detaljpriser och Indexherdkningar for 1913-1930 (published in 1933). 
A short summary in French will enable the reader ignorant of Swedish 
to study these tables of retail prices and index-numbers, even though 
he must leave on one aide the long exposition which occupies most 
of this slim book of 160 pages. The twentieth volume of the 
6th series of Annali di Statistica deals with “ Dinamica dei prezzi 
delle merci in Italia dal 1870 al 1929 ’’ (Ernesto Cianci). Out of 
558 large octavo pages, 246 are taken up with tables of prices of 
individual commodities, and the rest of the book criticizes, elaborates, 
and explains the data. Confederazione Generale Fascista dell’ 
Industria Italiana has also issued its Annuario for 1932, which, 
though not statistical, will be of interest to those who study the 
workings of the “ Corporative State.” Finally, we welcome the 
Konjunktur-statistisches Hatidbuch 1933, published by the Institut 
fUr Konjunkturforschung at Berlin. The material included is that 
common to statistical abstracts, the period covered is Usually 
1924-32, and the presentation is clear and succinct. 


In recent years the policy of the United States towards the 
immigration of aliens has been radically changed by the adoption 
of the national-origins plan of restricting immigration. The size 
of the immigrant quotas allotted to the different countries depends 
in part upon the attempted division of the white population of the 
United States in 1790 among the various national or linguistic 
stocks from which it had sprung, and this division has rested mainly 
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upon the classification of the white heads of families, enumerated 
at the census of 1790, according to their probable country of origin, 
as indicated by their surnames. Such a classification was made by 
the Bureau of the Census some twenty years ago, but, according 
to a report of the American Council of Learned Societies, this has 
not been accepted by scholars as better than a first approximation 
to the truth. In 1927 this Council determined upon a more intensive 
enquiry into the question and appointed to carry it out, under the 
direction of a committee, Mr. Howard F. Barker, an expert in the 
field of family names and indications of descent derived from them, 
and Dr. Marcus L. Hansen, an expert in the field of the history of 
immigration to the United States. The report of this Committee, 
published in the Annual Eeport of the American Historical Associa- 
tion for 1931, has recently been reprinted in book form and issued 
from the Government Printing Office (American Council of Learned 
Societies, Eeport of the Committee on Linguistic and National 
Stocks in the Population of the United States, 1932, pp. 107-441). 
It concludes a detailed study of distinctive names for the United 
States as a whole, for each of the States, and for the English, Welsh, 
Scotch, Irish and German stocks. Using Farr’s lists of common 
English and Welsh names, published in the 16th Annual Eeport of 
the Eegistrar General, and the corresponding lists for Scotland and 
Ireland, the name patterns characteristic of the four areas of the 
British Isles have been ascertained ; with these as a basis the pro- 
portions of names in each of the American States and in the whole 
country in 1790 which were derived from England, Wales, Scotland 
and Ireland have been estimated. Various other methods of estima- 
tion have been applied and the final classification for the United 
States as a whole divides the population in 1790 as follows : 6o per 
cent. English, 9 per cent. Scotch, 9-5 per cent. Irish, 8*6 per cent. 
German, 3 per cent. Dutch, 2*3 percent. French, 07 per cent. Swedish, 
0*8 per cent. Spanish, and 6*8 per cent, unassigned. 

Causal Factors in Tuberculosis ” is the title of the report of a 
statistical investigation undertaken in the Tyneside area under the 
auspices of the National Association for the Prevention of Tuber- 
culosis. The local tuberculosis mortality rate was known to be 
considerably higher than that for England and Wales, and it was 
resolved to make an intensive study of the social conditions and to 
entrust the work to Dr. F. C. S. Bradbury, a Tuberculosis Officer 
of the Lancashire County Council, who is the author of the brochure. 
The enquiry was limited to two districts — Jarrow, where the tuber- 
culosis rate was especially high, and Blaydon, where it was low and 
the figures were used largely as a “ statistical control.’^ The methods 
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used and the results obtained are set out in full. The general out- 
come is to confirm the opinion most likely to be formed by an 
intelligent observer, namely, that the chief predisposing condition 
is poverty, acting through overcrowding and under-nourishment. 
The mere fact of overcrowding appeared to be more detrimental to 
resistance than insanitary conditions, and an insufficiency of milk 
stands out as the most important dietary factor. The analysis 
also shows, however, that the excess mortality is partly due to the 
large proportion in the area of Irish families, the members of which 
are shown to have a racial predisposition to tuberculosis. Summary 
tables are provided throughout the book, and the appendix consists 
of 24 tables giving full numerical details. There is also a good 
index. 


As a result of the interest aroused by Dr. Egon Pearson’s paper 
read before the Society in December last on “ Statistical Method in 
the Control and Standardization of the Quality of Manufactured 
Products,” the Council have decided to form a Section for the 
purpose of promoting the application of methods of statistical 
analysis to problems in industry and agriculture. In the last decade 
or so there have been considerable developments in the application 
of modern statistical methods to technical problems met with in 
industry and agriculture. In the opinion of the Council the time is 
now ripe for the formal provision of facilities which will give those 
who meet with problems requiring the use of these methods for their 
solution a common platform for their discussion. There are, on the 
one hand, special research problems involving careful planning and 
experiment, such as occur from time to time at an agricultural 
research institution, or in the research department of a large industrial 
firm. There are also many problems which arise in the course of 
routine production and exchange ; problems of sampling and testing ; 
questions as to whether measurements taken are used to the best 
advantage; how far they are adequate for the purpose intended, 
and to what extent some of them may even be redundant. The 
facilities provided by the Section will be twofold : (1) the holding 
of regular meetings, and (2) the publication of a Supplement to the 
Journal of the Society which will be devoted entirely to the study of 
this aspect of statistical science. It is proposed to hold four meetings 
each session, at approximately the end of November, January, 
March, ttnd May. Papers on a subject appropriate to the work of the 
Section will be read at each of the meetings and will be followed 
by discussions. The Supplement to the Journal will contain the 
papers read before the Section and reports of the discussions. It 
will also contain other papers which may be accepted for publication 
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but not read, abstracts of papers published elsewhere which bear 
upon the work of the Section, and any other information which will 
be of interest and come within the scope of the Section’s activities. 

To obtain the full benefit of the work of the Section it will be 
necessary to be elected a Fellow of the Society in the usual manner, 
but in order to provide service for those who are interested in the 
work but are not able to become Fellows of the Society, arrangements 
will be made for a class of “ subscribers ” to the Supplement. These 
would regularly receive copies of the Supplement and would be able 
to attend meetings, but they would have no part in regulating the 
work of the Section. There is evidence that this new development 
will be of interest to a large number of research and educational as 
well as agricultural and industrial organizations, and steps are being 
taken to approach all likely organizations with a view to making 
them informed of the movement. The first meeting will be held on 
Thursday evening, the 23rd November next, in the Hall of the 
Royal Society of Arts, John Street, Adelphi, at 5.30 p.m. In order 
to carry on provisionally the work of the Section until a Committee 
and officers can be appointed in the usual manner, the following 
gentlemen have been appointed by the Council of the Society to act 
as a provisional Committee : — 

Dr. E. C. Snow, Chairman (Hon. Sec. of the Society), 

Dr. E. S. Pearson (Department of Applied Statistics, University 
College, London). 

Dr. J. Wishart (School of Agriculture, Cambridge). 

Dr. J, 0, Irwin (London School of Hygiene). 

Mr. A. T. McKay (Boot Trade Research Association). 

Mr. L. R. Connor, Hon. Sec. of the Section (Imperial Chemicul 
Industries, Ltd.). 


In the obituary notice of Sir Bernard Mallet reference was made 
to his work upon British Budgets, and to the assistance he had 
received from j uniors. This was intended to refer to the first volume, 
1887-1913, and the reference to the second work “containing 
a good deal of his own individual effort ” related to the second 
and third volumes, 1913-1920 and 1921-1932, of which Mr. C. 
Oswald George was joint-author. 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS. 

United Kingdom — 

Bankers^ Magazine^ June, 1933— The progress of banking in Great 
Britain and Ireland during 1932 (Balance sheets). Britain’s 
return to gold : Hargreaves Parkinson. 

Biotneirika, May, 1933 — A comparison of the semi-invariants of 
the distributions of moment and semi-invariant estimates in 
samples from an infinite population ; John Wishart. An 
empirical age scale : Drysdale Anderson. The probability 
integral of the correlation coefficient in samples from a normal 
bi-variate population : F. Garwood. A further study of 
methods of constructing life tables when certain causes of 
death are eliminated : M. Noel Karn. Plural births with a 
new pedigree : Julia Bell. On the application of the Double 
Bessel Function to statistical problems : K. Pearson. 

Eugen\fis Review, April, 1933^ Wealth and ability : B. S. Bram’ 
well. Family endowment- I, In France and Belgium : 
H. H. R. Vibart. II, In England : Eva M. Hubback and 
M. E. Green. 

Faculty of Actuaries, Transactions, Part VI, 1933 — On graduation 
by the general formute of osculatory interpolation : A. R. 
Reid. 

Institute of Bankers, Journal — 

April, 1933 — The work of the Stock Exchange, Lectures I and 
II : Sir Stephen Killik. 

May, 1933 — The work of the Stock Exchange, Lectures III and 
IV : Sir Stephen Killik. 

Jane, 1933 — Monetary policy and banking practice: W. F. 
Crick. 

Lloyds Bank Monthly Review, May, 1933 — Navigation laws, 1849- 
1933 : Prof. J. H. Clapham. 

Ministry of Agriculture, Journal, April, 1933 — A census of house 
martins : W. B. Alexander. Pig recording as a factor in pig 
production : H. R. Davidson. 

Royal Agricultural Society of England, Journal, Vol. 93, 1933 — The 
calculation of the annual cost of farm machinery and imple- 
ments : James Wyllie. The importance of the progeny test 
in dairy cattle breeding : Joseph Edwards and J. Hunter 
Smith. Notable farming enterprises, III. Mr. Webster Cory’s 
farms, by D. Skilbeck, and Messrs. S. E. and J. F. Alley’s 
mechanised farming, by H. 0. Robinson. 

Westminster Bank Review, May, 1933 — Industrial Production in 
Britain and abroad. 
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India — 

Indian Journal of Economics (Conference Number), January, 1933 — 
Papers read and discussed at the Sixteenth Conference of the 
Indian Economic Association, including : the R. T, C. Scheme 
of Federal finance : P. J. Thomas. Economic depression in 
India : L. C. Jain. 

Union of South Africa— 

South African Journal of Economics, March, 1933 — Die Vraagstuk 
van Prysstabilisasie : Prof. C. G. W. Schumann. Women 
workers in Witwatersrand industries : Hansi P, Poliak. 
Sterling price and exchange movements : A. G. Charles. 
South African monetary policy : Prof. S. Herbert Frankel. 

United States — 

American Academy of Political and Social Science, Annals, May, 
1933 — Whole number on the Administration of Justice. 

American Statistical Association, Journal, March, 1933 — Statistics 
in the service of economics: Irving Fisher. Analysis of 
variance as an effective method of handling the time clement 
in certain economic statistics : Theodore W. Schultz and George 
W. Snedecor. Scales for measuring the standard of living : 
Evelyn G. Tough and E. L. Kirkpatrick. The standard error 
of the coefficient of elasticity of demand : Henry Schultz. 
The standard deviation as a measure of the intensity of 
seasonal adjustment : R. von Huhn. 

Supplement — Some comments on materials for teaching 

statistics : Theodore 0. Yntema. The problem of the repre- 
sentative budget in a cost of living index : Bruce D. Mudgett. 
The relationship between wage rates and unemployment : 
Emmett H. Welch. Commercial banking during the depres- 
sion : Walter E. Spahr (with discussion by F. R. Fairchild). 
Physical volume of production of gold, silver, and other com- 
modities : G. F. Warren and F. A. Pearson. Relationship of 
gold to prices : G. F. Warren and F. A. Pearson (with dis- 
cussion by E. W. Kemmerer). 

Harvard Business Review, April, 1933 — The post-war course of 
corporate profits as determined by net-to-gross profit ratios : 
W. L. Crum. The beet-sugar industry : a study in tariff 
protection : Irvin Bettman, Jr. 

Journal of Political Economy, April, 1933 — The expansion of bank 
credit, II : James W. Angell and Karel F. Ficek. Werner 
Sombart and the natural science method ” in economics : 
Leo Rogin. A further note on Holtrop’s formula for the 
coefficient of differentiation ’’ and related concepts : Arthur 
W. Marget. 

Milbank Memorial Fund Quarterly Bulletin, April, 1933 — Scientific 
medicine as applied in Ting Hsien : C. C. Ch'en. Funda- 
mental facts on the costs of medical care : I. S. Falk. 
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United States — CovUd, 

Monthly Labor Review, April, 1933 — Cooperative self-help activities 
among unemployed. Accidents in manufacturing industries, 
1926 to 1931. Trend of wages in Great Britain since 1924. 

Quarterly Journal of Economics, May, 1933 — ^‘The nature and 
significance of economic science ” in recent discussion : R, W, 
Souter, Large-scale enterprise in the light of income tax 
returns : TF. L, Crum, One year of the Reconstruction 
Finance Corporation : J, Franklin Ehersole. The use of 
indifference curves in the analjrsis of foreign trade : W. W, 
Leontief, 

Remew of Economic Statistics, May, 1933 — A measure of the 
severity of depressions, 1873-1932 : A, Ross Eckler, The 
gold percentage : Henry R. Bowser, 

Wheat Studies of the Food Research Institute, Stanford University, 
May, 1933 — Survey of the wheat situation December 1932 to 
April 1933. 

Argentina — 

Revista de Ciendas Economicas — 

December, 1932 — El problema de la poblacion : Jose Gonzalez 
Gold, Algunas consideraciones sobre el ajustamiento de 
series economicas : Julio Alizon Garcia, 

January, 1933 — El problema de la poblacion : Josd Gonzalez 
Gale, Algunos problemas de dindmica economica : Vicente 
Moretti, 

Denmark — 

Nation al0kononnsk Tidsskrift, Hefte 2, 1933- Den okonomiske 
Usikkerhed : Jens Warming, 

Egypt — 

IjRgypte Coniemporaine, February, 1933. — Palestine currency : 
J, L, Cohen, 

France — 

Bulletin de StcUistique et de Legislation Compares, November, 1932 
— Les principaux indices de la situation financiers et econo- 
mique de quelques grands pays etrangers (Allemagne, fitats- 
Unis, Grande-Bretagne, Italic). 

Journal des Economistes — 

April, 1933 — Les hesitations du gouvernement devant la ndces- 
sitd du redressement financier: Edouard Payen, Le com- 
merce exterieur des principaux pays en 1932 : R, J, Pierre, 
JjBf vie economique de la Pologne en 1932 et les perspectives 
d^avenir: Lipinski, 

May, 1933 — Les entretiens de Washington et la chute du dollar : 
Edouard Payen, De la premiere i la deuxibme Conference 
ficonomique Internationale : Elemdr Hantos, Les emprunts 
iuterjiationaux et la crise ; Michel Carsow, 
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France — Contd. 

Journal de la Societe de Statistique de Paris- 
April, 1933“Les raouvements internationaux de capitaux : 
Georges Boyot. 

May, 1933 — Recherches statistiques sur la determination du 
sexe ^ la naissance : Maurice Halhwachs. 


Germany— 

Allgemeines Statistisches Archie, Heft 1, 1933 — Die IJrsachen der 
Kriminalitat und ihre statistisc*he Erforschung : Ernst 
Roesner. Neue Woge der Krebsstatistik in Baden : 
M. Heckt. Probleme einer gewerblichen Betriebzahlung : 
Bruno Voigt. Die Bedeutung der Zahl fiir die Sozialwissen- 
schaften : Paul Flaslcdmper. Methoden der Bildstatistik : 
Kurt H. Busse. Statistik der beruflichen Erkrankungs- 
haufigkeit und Sterblichkeit : Karl Pnhram. Die Messung 
dee natiirlichen Wachstums der Bevolkerung : Otto Landsberg. 

Blatter fiir Versicherungs M at hem atik, April, 1933— tTber die Voraus- 
berechnung von Umfang und Alterswschicbtung der Bevolker- 
ung Deutschlands : Richard v. Mises. Sakulare Sterblich- 
keitsanderung und Prinzip der Gewinnverteilung mittels einer 
Hocknerschen tJberschusskonstantenX : Felix Bernstew. 

Deutsches Statistisches Zentralblatt, March, 1933 — Regionale Statis- 
tik : Otto Schlier. 

Vierteljahrshefte zur Konjunkturforschung - 

Sonderheft 31, 1933 — Die Industricwirtscliaft. Entwicklungsten- 
denzen der deutschen und internationalen Industrieproduktion 
1860 bis 1932. 

Sonderheft 33, 1933 — Der Giiterverkehr, Entwicklung und Aus- 
sichten. 

W dlwirtschaftliches Archiv — 

April, 1933 — ^Der wirtschaftliche Weltwille. Die Krisis und die 
Weltwirtschaftskonferenz : Julius Hirsch. Die Industrialisier- 
ung der wirtschaftlich riickstandigen Lander : J. B. Cond- 
liffe. Entwicklungstendenzen im Welthandel der letzten 
50 Jahre ; Willy Neuhng. Zur Frage der sogenannten 
“ Enteuropaisierung ’’ des Welthandels : Werner Schlote (Aus 
dem Institut fiir Weltwirtschaft und Seeverkehr). Die 
franzosische Volkswirtschaft in der Weltkrisis : Louis Pom- 
mery. Entwicklung des japanischen Aussenhandels : Toyo- 
hichi Yumoto. Zur Frage eines internationalen Systems der 
Goldwtdirungen : Erik Lindahl. Die Struktur der zwischen- 
landischen Kapitalbewe^ngen : H. H. Hohlfeld. Begrift 
und Bedeutung des Kredites : Richard Reisch. 

Vieries Erganzungsheft, 1932— Whole number on Eisenbahn und 
Staat. Bin Vergleich der europaischen und nordamerikan- 
ischen Eisenbahnorganisationen in ihrem Verhaltnis zum 
Staat : Bernhard Witte. 
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Germany — Contd. 

Zeitschrift fiir die Gesamte Versicherungs-Wissensckafty April , 1933 
— Betrachtungen iiber die sogenannte Selbstversicherung : 
Walter Grosse. Die Veranderungen des Krankheitarisikos in 
der Sozialversicherung : Clara Henriques, 

Hungary — 

Journal de la SooiiU Hongroise de Statistique, No, 3, 1933 — Der 
Lebenskostenindex — ein ziiverlassiges Messinstrument ? : 

Fredrick Zahn. 

Italy — 

Le Assicurazioni Sociali — 

Septernber-October, 1932 — Cerchia degli assicurati, prestazioni ed 
enti assicuratori per le assicurazioni sociali nei diversi paesi : 
H. S, Schuchardt, L’attivita edilizia di pubblica utilitA e 
rintervento degli enti di assicurazione sociale in Germania : 
Werner Meier, La lotta contro la disoccupazione in Olanda : 
Giovanni Bach. 

November-Decembery 1932 — La disoccupazione in Australia : 
Roland Wilson, 

January-Februaryy 1933 — Le assicurazioni scolastiche : Fran- 
cesco Orestano, L'assicurazione contro la disoccupazione in 
Gran Bretagna. II rapporto della Commissione Reale : Cyril 
Elithorn. il necessaria un’assicurazione specials per gli 
infortuni in un sistema complete di assicurazioni sociali ? : 
Lutz Richter, 

[Supplements to these numbers contain the articles in the 
original French, German, or English.] 

Giornale degli Economisti, April, 193^— Suirutiliti di un “ rapido ” 
ammortamento del debito pubblico : Ernesto D^Albergo, La 
finanza e le rivalutazioni monetarie nei “grundlehren der 
Finanzwirtschaft di de Viti de Marco : Attilio Cabiati. 

Giornale delVIstituto Italiano degli Attuari, April, 1933 — Sui gruppi 
statistici : 0. Pankraz, Sullo sviluppo di una curva di fre- 
quenza in serie di Charlier tipo B : Si, Jacob. SuUa dipend- 
enza statistica : E. Del Vecchio. Equazioni alle derivate 
parziali della teoria delle probability, che intervengono anche 
nella teoria del calore ; K. Koeppler. 

Rivista Italiana di Statistica, Economia e Finanza, March, 1933 — 
Posizioni professionali, classi d’aziende, categorie animali in 
un censimento agricolo : P. Albertario, Curve di frequenza 
nelle assicurazioni d’infortuni e di responsabilitJi civile : R. 
D'Addario. 

La Riforma Sociale, March- April, 1933—11 mio piano non h quello 
di Keynes; Luigi Einaudi. Sullo scarto della parity dei 
poteri di acquisto della lira : L, doji degli Aui. Sul metodd 
di ricerca e critica negli studi finanziari: B, Oriziotti and 
Luigi Einaudi. 
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Japan — 

Kyoto University Economic Review^ December^ 1933 — Cyclical 
variations and progressive changes : Prof, Y, Takata, On 
the form of the distribution of our national incomes : Prof. S. 
Shiomi. 

Sweden — 

Ekonomisk Tidskrift — 

Haft 3-4, 1932 — Whole number on the rationalization of the 
gold standard : Damd Davidson. 

Haft 5-6,^ 1932 — En konjunkturteoretisk problemstallning : 
Johan Akerman. Utkast till en algebraisk metod for dyna- 
misk prisanalys : Dag Hammarskjold. ‘‘ Motkonjunkturen ” 
och dess teoretiska motivering : Curt Rohilieb. 

Switzerland — 

Journal de Statistique et Revue Economique Suisse, Ease. 1, 1933 — 
Die aussere Form statistischer VerofFentlichungen : A. 
Schwarz. Direkter Weg zur Ermittlung von Relationen zur 
Trendbestimmung : 0. Schenker. Eine modeme Methode 
zur Untersuchnung von Zahlenreihen : Charles Willigens. 

International — 

International Labour Review — 

April, 1933 — The economic depression and the employment of 
women, I : Marguerite Thihert. The problem of the unem- 
ployment of young persons. An international comparison 
of the retail prices of certain important foodstuffs, July, 1929, 
to October, 1932. 

May, 1933 — Unemployment benefits and measures for occupying 
the unemployed in Great Britain : Henri Fuss and D. Christie 
Tail. The economic depression and the employment of 
women, II : Marguerite Thibert. 

International Review of Agriculture, April, 1933 — Agrarian reform 
in Spain : E. Martinez de Bujanda. State assistance to 
Australian wheat-growers : C. H. 



1933.] 


639 


ADDITIONS TO THE LIBRAKY. 

Since the issue of Part II, 1933, the Society has received the 
publications enumerated below : — 

I.— OFFICIAL PUBLICATIONS. 

(a) United Kingdom and its several Divisions. 

United Kingdom — 

Economic Advisory Council — 

Committee on the Slaujghtering of Livestock, Report. 108 pp. 2^. 

Severn Barrage Committee, Report. 28 pp. m, 

LLond^ : H.M.S.O., 1933. y 6". | 

Empire Marketing Board, Barley survey ; a study of barley production, 
exports, imports, marketing, markets and prices in the principal export- 
ing and importing countries in the world. London ; H.M.S.O., 1933. 
or X 7i"; 196 pp. 28, 

General Register Office — 

Census of England and Wales, 1931, Counties of Brecknock and Car- 
marthen (Part I). xxii -f 43 pp. 3s. Counties of Cambridge and 
Huntingdon (Part I), xx -f- 43 pp. Ss, County of Derby (Part I), 
xx + 47 pp. 3s. County of Gloucester (Part I), xx -f 46 pp. 3s. 
Counties of Herefordshire and Shropshire (Part I), xxi -f 65 pp. 
3s. 6d. County of Leicester (Part I), xviii -h 36 pp. 2«. 6(i. County 
of Monmouth (Part I), xxi -f 36 pp. .3s. County of Northampton 
and the Soke of Peterborough (Part I), xix + 42 pp. 3s. CounW of 
Nottingham (Part I), xx -f- 34 pp. 2s. Qd, County of Stafford 
(Part I), xxii -{- 57 pp» 3s. Qd, 

[London; H.M.S.O., 1933. 13i" X Hi"; 10 parts.] 

Health, Ministry of. Local Government and Public Health Consolidation 
Committee. Interim report. London ; H.M.S.O., 1933. 9J" X 6"; 
107 pp. 2s. 

Industrie Health Research Board, Report No. 68. Tests for accident 
proneness. By E. Farmer, E, G, Chambers, and F, J, Kirk, London ; 
H.M.S.O., 1933. 9i"x6";44pp. 9d. 

Ov&reeas Trade, Department of — 

Reports : 639. Brazil, Dec. 1932. 99 pp. 3s. 640. Hungary, 1930-32. 
64 pp. 2s. 641. Japan, Dec. 1932. 132 pp. 3s. 6a. 642. Spain, 
Jan. 1933. 67 pp. 2s. 643. Siam, at close of third quarter 1932. 
62 pp. Is. 6d. 644. United States of America, Feb. 1933. 164 pp. 
4s. 646. Algeria, Tunisia and Tripolitania, 1932. 127 pp. 3s. 6d. 

[London ; H.M.S.O., 1933. Oi" X 6".] 

Indian constitutional reform. Proposals for. Cmd. 4268. London : H.M.S.O., 
1933. 9i" X 6"; 127 pp. 2s. 

London County Council, Joint survey of the medical and surgical services in 
the Administrative County of London. Part II. Municipal hospitals, 
clinics and dispensaries. London: P. S. King, 1933. 13^' X 8^'; 
41 pp. 2s. 

Scotland— 

Agriculture, Department of. Report on the marketing of potatoes in Scot- 
land. Edinburgh: H.M.S.O., 1933. X 6'^; 164pp. Is. 

Census Office, Census of Scotland, 1931. Vol. I. Parts : 28. County of 
Ross and Cromarty, 2s, 6d, 29. County of Roxburgh. 2s. 30* 
County of Selkirk. Is. 6d. 31. County of Stirling. 2s. 6d. 32. County 
of Sutherland. Is. 6d. 33. County of West Lothian. 2s. 34. County 
of Wigtown. Is. 6d. 36. County of Zetland. 2s. 

[Edinburgh : H.M.S.O., 1933. 13i" X Si'\] 
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(b) Dominions, Colonies, and Protectorates* 

Aden— > 

Trade Registration Office. Trade and navigation report of Aden for the year 
1931-32. Delhi ; Manager of Publications, 1933. 13" X 8J"; iv + 
307 pp. lie. 6d. 

Canada — 

Ontario. Department of Agriculture. Report of the Minister of Agriculture 
for the year ending October 31, 1931. Toronto, 1932. 9|" X BJ"; 
76 pp. (From Mr. H. T. Curwen.) 

Prince ilatuard Island. Provincial Auditor's Office. Public accounts of the 
Province 1931. Charlottetown, 1932. 10" X 7"; 76 pp. (Id.) 

Irish Free State — 

Industry and Commerce, Department of. Census of industrial production 1926 
and 1929. Dublin; Stationery Office, 1933. 10" X 6|"; xxi + 181 

pp. a». 

Sudan — 

Central Economic Board. ^Annual report of the Director, Commercial Intelli- 
gence Branch . . . and statistics of foreign trade 1931-32. Khartoum, 
1932. 91" X 7; 242 pp. 


(c) Foreign Countries. 

Bulgaria — 

Direction Qinirale de Statistique. R^sultats du recenscment des etablisse- 
ments industriels et commerciaux . . . au 31 decern bre 1926. Tome I. 
Sofia, 1932. llj" X 8"; lix + 259 pp. 

Czechoslovakia — 

Office de Statistique — 

Finances des communes, districts et provinces de la Tchdooslovaquie pour 
Fannie 1929. Prague, 1932, 121^' X 9i"; 413 pp. 

Becensement des exploitations agricoles dans la Kepublique Tch^coslo- 
vaque d'apr^ I'^tat au 27 mai 1930. Tome I. BohSme, Parties 2, 3, et 4. 
P^ue, 1932. 12 J" x 9i"; 3 vols. 

Statistique p6nale Tch^coslovaque pour les ann^s 1923-1927. Prague, 
1931. 121" X 9J"; Hi -f 60 -H 399 pp. 

Italy — 

Istituto Centrale di Statistica. Indagine sulla mortality infantile nel gover- 
natorato di Roma. C. Oini, L. De Berardinis, 0. D'Ormea, M. Flamini, 
U, QiustifL. Maroi. Rome, 1933. lOJ" x 7J^"; 381 pp. 

Luxemburg — 

Statistisches AnU. PubUkation 64. Die Todesursachen im Qrossherzogtum 
Luxemburg mit besonderer Benicksichtigung der Selbstmorde. Luxem- 
burg, 1933. 94" X 64"; 18 pp. 

Netherlands — 

Centraal Bureau voor de Statistiek. Economische en Sociale Kroniek van 
Nederland, de Overzeesohe Gewesten en het Buitenland. Vierde 
Kwartaal, 1932. The Hague, 1933. lOJ" X 1}"; 87 pp. 

Palestine— 

Census of Palestine 1931. Vol. I. Report. Voi. II Tables. Alexandria : 
Whitehead Morris, 1933. 13" X 84 " ; 2 vols. 10s. Qd. each. 
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Poland— 


Office Central de Statistiqite — 

Budgets des families ouvri^res. R^sultats de I’enguSte effectu^e k 
Varsovie, k Lodz, dans le bassin de Dabrowa et en Haute Silcsie 1928, 

1929. Warsaw, 1933. 13 J" X 9f"; 67 pp. 

Repertoire des communes de la Rdpublique Polonaise. Partie 1. Be- 
partements du Centre et de TEst. Warsaw, 1933. lOJ" X 8J"; 
viii -y 61 pp. 

Statistique des administrations autonomes. Warsaw, 1933. lOJ" X 
Si"; viii + 67 pp. 


Philippine Islands — 

CenstLS Office. Census of the Philippine Islands, taken . . . in 1918. Vols. 
I. Geography, history, and climatology. II. Population and mortality. 
III. Agriculture, medicinal plants, forests lands and proper diet. IV. 
Part I. Social and judicial statistics, manufactures, and household 
industries. Part II. Schools, University, commerce and transportation, 
banks, and insurance. 

[Manila, 1920-21. 9J" X 6"; 5 vols. (From 
United States Bureau of Insular Affairs.)] 

Sweden — 

K. Sociahtyrehen. Detaljpriser och indexberakningar &ren 1913-1930. 
Stockholm, 1933. 9J^' X 6"; 160 pp. 


Switzerland — 

Eidgendaaisches Staiiatiachea Amt. Eidgenossische Volkszahlung, 1. Bezember 

1930. Band 1. Kanton Schanhausen. 79 pp. Band II. Kanton 
Thurgau. 101 pp. 

[Bern, 1933. llj" X 8".] 

United States — 

Agriculture^ Department of — 

Circular No. 260. American fruit and vegetable auctions. 48 pp. 6 c. 
Farmers’ bulletins : 1039. Commercial comb-honey production. 40 pp. 

1071. Making woodlands profitable in the Southern States. 30 pp. 

6 c. 

1378. Marketing eggs. 30 pp. 6 c. 

Education, Office of. Biennial survey of education 1928-30. 2 vols. 

[Washington, 1932. 9" X 6".] 

Labor Statiatica, Bureau of — 

Bulletins ; 670. Wages and hours of labor in foundries and machine shops 

1931. 148 pp. 10 c. 

676. Wfiiges and hours of labor in the slaughtering and meat-packing 

industiy, 1931. 166 pp. 16 c. 

678. Wages and hours of labor in gasoline filling stations and motor- 

vehicle repair garages : 1931. 89 pp. 10 c. 

Wovmn'a Bureau — 

Bulletins : 102. Industrial injuries to women in 1928 and 1929 compared 
with injuries to men. 36 pp. 10 c. 

103. Women workers in the third year of the depression. 16 pp. 

6 c. 

[Washington, 1933. 9" X 6'^] 

Yugoslavia— 

Statiatique 04n4rale d^^tcU. Annuaire statistique 1929, livre 1. Beograd : 
Imprimerie Nationale, 1932. 10|" X 7f"; 604 pp. 
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(d) International. 

International Labour Office — 

Studies and Reports Series M. No. 9. Non-contributory pensions. 1933. 
viii -f 140 pp. 3«. 

Series N. No. 17. A contribution to the study of international com- 
parisons of costs of living : an enquiry into the cost of living of certain 
groups of workers in Detroit (U.S.A.) and fourteen European towns. 
2nd ed. revised. 1932. xii -f 247 pp. 7s. Od. 

[Geneva (London : P. S. King). 9^" X 6J".] 

League of Nations— 

Economic Committee. Sub-Committee of experts for the unification of 
customs tariff nomenclature. Draft customs nomenclature. Vol. II. 
Geneva (London : Allen and Unwin), 1933. 13" X SJ" ; 303 pp. 10s. 


II.— AUTHORS AND MISCELLANEOUS. 

Actuaries, Institute of. Valuation tables for friendly societies based on the 
sickness experience of the I.O.O.F. Manchester Unity during the five years 
1893-97 (occupation group) A.H.J., combined with mortality rates of (a) 
central counties and rural districts, {h) eastern counties rural districts (1921 
census — males) at 3, 3^ and 4 per cent, interest. Compiled by V. A, Burrows 
and 0, Woodrow . . . Cambridge: University Press, 1933. 8J" x 6j"; 
49 pp. 6s. (From the Institute.) 

A garwala (R, D. ) . Sugar industry and labour in the United Provinces. Allaha- 
bad : Leader Press, 1933. 9i" X 6"; xii -f 168 pp. Re, 3.8 (From the 
author.) 

American Council of Learned Societies. Report of the Committee on Linguistic 
and National Stocks in the Population of the United States. Reprint from the 
Annual Report of the American Historical Aesocialwny 1931. Washington : 
Government Printing Office, 1932. 9" X 6"; [338] pp. (From the Ameri- 
can Council of Learned Societies.) 

Die Bank. 26 Jahrgang, Heft 1. January 4th, 1933 . . . Berlin : Bank 
Verlag. 9i" X 6". 

Bank for International Settlements. Third annual report April 1 to March 31, 
1933. Basle, 1933. llj" X 8i"; 44 + [37] pp. 

Brown (C, H. L.) and J, A. G. Taylor, Friendly societies. Cambridge ; For the 
Institute of Actuaries Students’ Society, at the University Press, 1933. 
8i" X xii -f 96 pp. Is, U, 

Cannan (Edwin), Economic scares. London : P. S. King, 1933. 7i" X 

4i" ; vii + 136 pp. 4^. fid. 

Cornilissen (Christian), Traits g4n4ral de science economique. Tome 
deuxi^me. Th^orie du salaire et du travail salari^. 2nd. ed. Paris : Giard, 
1933. 9" X 6i"; 724 pp. 90 /r. 

Descamps (Paul), La sociologie exp^rimentale. Paris ; Riviere, 1933. 9" X 

6i"; xlii-H 261pp. 30 /r. 

Deutscher Verein fur Versicherungs-Wissenschaft. Veroffentlichungen. Heft 
52. Gesohichte des Verbandes Deutscher Lebensversicherungsges^schaften. 
Von 1896 bis 1932. Berlin : E. S. Mittler, 1933. 9^" X 6f 87 pp. 

Duckham (A, N,), Animal industry in the British Empire : a brief review of the 
significance, methods, problems, and potentialities of the live-stock and 
dSrying industries of the British Commonwealth. London : H. Milford, 
1932. 84" X 6J"; xvii + 239 pp. 16^. 

Economic Society of South Africa. The South African Journal of Economics. 
Vol. 1. No. 1, March, 1933 . . . Johannesburg : Horters Ltd. (London ; 
P. S. King). 9j "X 6i"; 131 pp. 6^. 

Fisher (R. A,), On the evidence against the chemical induction of melanism in 
Lepidoptera. London : Reprint from Proceedings of the Royal Society, 
Series B. Vol. 112, 1933. lO'' X 7"; 10 pp. 
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Fisher (i?. The concepts of inverse probability and fiducial probability 
referring to unknown parameters. London : Reprint from Proceedings of 
the Royal Society, Series A, Vol* 130, 1933. 10" X 7"; 6 pp. 

Fraser {H, F.), Great Britain and the gold standard : a study of the present 
world depression. London ; Macmillan, 1933. 8^" X 5J"; xi + 206 pp. 
8s. 6d. 

Fortunati (Paolo), La mortality infantile, con particolare riguardo alle stati- 
stiche demografiche della cittk di Ferrara. Padova : Tipografia Antoniana, 
1933. 9^" X 6i"; 88 pp. L. 10. 

Illinois University. Bureau of Business Research. Bulletin 46. Department 
store food service. By Ina M, Hamlin and Arthur H, Wiruikor, Urbana: 
University of Illinois, 1933. 9" X 6": 37 pp. 

Institut fiir Konjunkturforschung. Konjunkturstatistischen Handbuch, 1933. 

Berlin: R. Hobbing. 1933. 9" X 6"; 384 pp. Rm, 4.80. 

Irwin (J, 0.). A critical discussion of the single-factor theory. London : 

Reprint from British Journal of Psychology, April, 1933. 10" X 7"; 11 pp. 

Jevons (H, Stanley), The sun’s heat and trade activity. London : P. S. King, 
1910. 9|" X 6"; 35 pp. 1«. (From the author.) 

Johns Hopkins University. Collected papers from the Department of Biology 
of the School of Hygiene and Public Health, Vol. VII. Baltimore, 1933. 
9J" X 0J"; 18 papers. (From the Department.) 

Jordan (Charles), Approximation and graduation according to the principle of 
least squares by orthogonal polynomials. Ann Arbor, Mich. : Reprint from 
Annals of Mathematical Statistics, November, 1932. 9" X 6"; [101] pp. 
Kirkpatrick (Clifford). Report of a research into the attitudes and habits of 
radio listeners. St. Paul, Minn. : Webb Book Publishing Co., 1933. 9" X 
6"; 63 pp. $1.50. 

Kuznets (Simon), Seasonal variations in industry and trade. New York : 
National Bureau of Economic Research, 1933. 9" X 6 " ; xxiv -f 455 pp. 
$4. 

London Voluntary Hospitals Committee. Joint survey of medical and surgical 
services in the County of London, Part I. Voluntary hospitals, clinics and 
dispensaries. London: P. S. King, 1933. 13" X 8"; 53 pp. 2s, 

Mills (Frederick C.). Economic tendencies in the United States : aspects of 
pre-war and post-war changes. New York : National Bureau of Economic 
Research, in Cooperation with the Committee on Recent Economic Changes, 

1932. 9" X 6"; xx + 639 pp. $5. 

Mitropolsky (Prof. A. K.). Theory of moments, [Russian text.] Moscow, 

1933. 8t" X 5i"; 224 pp. 

Moulton (Harold G.) and Leo Pasvolsky. War debts and world prosperity. 

Washington : Brookings Institution, 1932. 8" X 5" ; xx -f- 498 pp. 18^. 
National Association for the Prevention of Tuberculosis. Causal Lectors in 
tuberculosis : a report of an investigation into the incidence of tuberculosis in 
certain Tyneside districts. By F, C, S, Bradbury, London : National 
Association for the Prevention of Tuberculosis, 1933. 9i" x 6" ; x -f 126 

pp. 28, 

Plant (Arnold). Analysis of 981 women’s dress allowances. London School of 
Economics (Prof. A. Plant), 1932. 13" X 8J"; 23 fols. typewritten. 

Reid (Leonard J.), Britain and the war debts. London : Her ^rt J enkins, 1 033. 
7i" X 108 pp. 28, Od, 

Rowson (S,), British influence through the films. Address to Royal Empire 
Society, March 20th, 1933. London : the author, 1933. 8|" X 5^" ; 
17 pp. (From the author.) 

Schuster (Sir Arthur), On sun-spot periodicities. Preliminary notice. 

The in^uence of planets on the formation of sun-spots. 

On the periodicity of sim-spots. 

[Papers in Proceedings of the Royal Society, Nos. A515, 1906, 
A579, 1911, and A675, 1911 respectively. (From Mr. Smith- 
Barry.)] 

— Sun-STOts and magnetic storms. In Royal Astronomical Society 
Monthly Notice, January, 1905. (From Mr. Smith-Barry.) 
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Stewart (Annabel M,) and (Bryce M,). Statistical procedure of public employ* 
ment offices : an analysis of practice in various countries and a jdan for 
standard procedure in the United States made for the Committee on Govern- 
mental Labor Statistics of the American Statistical Association. New York : 
Russell Sago Foundation, 1933. 9" X 6''; 327 pp. $2.50. 

Sykes (Joseph), British public expenditure 1921-1931. London : P. S. King, 
1933. X 5i"; 388 pp. I5s, 

Tin. World statistics, 1933, London : Anglo-Oriental Mining Corporation, 
1933. X 4"; 138 pp. (From Mr. G. H. M. Farley.) 

Wiggs (Kenneth Ingram), unemployment in Germany since the war. London ; 
P. S. King, 1933. 8U' x 5J viii + 216 pp. 12^. ed. 
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I. Introductory. 

The perplexing problem of the causes of the cycle of trade, and 
particularly of its duration, still remains to be solved in spite of the 
enormous amount of statistical investigation which has been devoted 
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to the study of cyclical fluctuations, especially in the United States. 
Valuable as recent work has been in proving the sequence of events 
in a cycle, it does not seem to have brought us any nearer to under- 
standing the real causes of these events ; and the statisticians who 
are occupied with this question seem to have no adequate hypotheses 
as to ultimate causes on which to work. Progress in any scientific 
investigation can only be made by fonnulating h3q)otheses which 
seem to constitute the most probable explanation of the facts ascer- 
tained by the investigator weighed in the light of all relevant know- 
ledge, and afterwards putting them to the test of further enquiry or 
experiment. Leaders of thought in the natural sciences are accus- 
tomed to make sweeping hypotheses as regards th(‘ constitution of 
the atom, the nature of light, the age of the earth, or the extent 
and motion of the universe, which have been suggested by their own 
experiments or observations ; and they are not condemned because 
they cannot produce final proof one way or the other themselves. 
They broadcast their theories more or less as suggestions, hoping 
that others will take up or join in the researches necessary to prove 
or disprove them. Formulating hypotheses suggested by new 
evidence is a definite service to the progress of knowledge ; and it is 
in the hope of being able to render a service in similar manner that 
I have at last decided to offer the Society the ideas formed after 
many years* study of economic facts and statistics relating to the 
trade cycle, to agricultural production, and to meteorology. The 
task of verifying the hypotheses which will be developed in this 
paper is quite beyond the powers of any person necessarily largely 
occupied with other matters. Indeed the amount of labour involved 
suggests that co-operative effort will be needed, and that resources 
beyond those of most private workers must be forthcoming. 

This paper is not confined, as my opening remarks might suggest, 
to a study of the trade cycle. It is a mistake to suppose that the 
so-called cyclical fluctuations of prices and trade can be isolated and 
attributed solely to causes specially their own. The whole theory 
of prices is one and indivisible ; for there are actions and reactions 
between the cyclical causes and effects and those which certainly are 
not of a cyclical character, or even recurring. I shall therefore have 
to take into account secular changes of price-level, and of industrial 
organization, transport and the distribution of population, but 
intend to omit, as being well understood, annual fluctuations of 
seasonal character, and shorter fluctuations due tb monetary prac- 
tices, as well as all non-recurring, or accidental ** causes, the effects 
of which, being temporary and local, are obvious. 

It is quite impossible in this subject to follow the usual custom 
of citing the works of previous writers ; for the output of writings 
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on the price-level and the trade cycle in recent years is such that 
specialization on that subject alone would be necessary to cope with 
it. I have done my best to keep abreast of the literature of the 
subject in English ; but do not pretend to have had the time to study 
the work of modern continental writers. It is not possible to 
acknowledge the sources of the ideas and suggestions put forward 
in this paper, because I have kept no systematic notes of my reading ; 
but no statement of an economic character is put forward (unless an 
authority is quoted) which I have not made my own by testing it 
in relation to all the facts and economic generalizations known to me. 

Perhaps I have been predisposed to accept the theory of a 
physical cause of the trade cycle by my own education in the natural 
sciences, which included some study of meteorology, and by the 
reading of my father’s papers and articles connecting the recurrence 
of crises with the suni^pot period. In these — I had better say it 
once for all — he did not say that sunspots caused commercial crises. 
He attributed crises to the passing from excited trade to depression ; 
and then suggested that the temporary activity and the slump 
which followed were caused by plenty and dearth in the harvests of 
the world’s great agricultural regions, and that the weather con- 
ditions causing good and bad crops in different years might be 
dependent on changes in solar activity, of which the increase or 
decrease of the sun’s spotted area is the only visible evidence we 
have. 

My own publications on this subject begin with the last of a 
series of three articles on the Causes of Unemployment which 
appeared in the Contemporary Review for August, 1909. It was 
reprinted and published separately in the following year under the 
title The Sun's Heat and Trade Activity* The subject was followed 
somewhat further in a paper which I read before Section P of the 
British Association in 1910, of which a summary only was published, 
and historical data were brought to bear on the varying length of 
the trade cycle as an indication of its cause. The subject was 
developed further and use made of the history of trade cycles in a 
section on Cyclical Fluctuations of Prices in an article which I wrote 
for the Indian Journal of Economics in 1917 ; f and in my book 
The Future oj Exchange and the Indian Currency. % Partly on account 
of the War and its subsequent reactions I found difficulties in con- 
tinuing the various series of statistics on the lines which I had started ; 
and so had to abandon for the time being the hope of verifying from 

♦ With a Preface and Summary (P. S. King & Son, I?.). 

t A flection of the article on ** The Art of Economic Development,*' 

Vol. II, pp. 42^, 

X Oxford Uoiv. Press, 1922; Chapters IV and V. 



548 


Jevo^is — The Causes of FlucttuOions of [Part IV^ 


subsequent events the theories I had suggested. I think the time 
has nearly arrived when statistical work on the relation of crop 
yields to the weather and to the activity of trade might bo fruitfully 
taken up again. 

Before proceeding further a few words are necessary as to 
terminology. In the United States the term “ business cycle is 
preferred to trade cycle ; but by some authors it is applied to the 
short period fluctuation of trade activity of 3 or 4 years’ duration, 
occasionally 5 years, as well as to the longer period of not less than 
7 years known in England as the trade cycle. The short-period 
fluctuation seems to be more marked in North America than any- 
where else ; and for the sake of clearness I shall call it the minor 
trade cycle, or the 3i-year period, as that is approximately its 
average length. The trade cycle never exceeds 13 years in length 
from peak to peak of activity. Longer fluctuations of price-level, 
as from 1873 to 1920, may be considered as secular movements — 
first downward, then upward. I cannot attempt to decide whether 
there is a cycle of fluctuation longer than a trade cycle — say, of 
from 40 to 50 years’ duration; and therefore shall speak of the 
“ secular rise ” or fall ” or “ secular increase ” or “ decrease ” of 
prices and density of population, and so forth; or of the “ secular 
trend.” 

Various subdivisions of the trade cycle have been used or pro- 
posed by different writers, and names given to them. For my own 
part I have always adhered to a simple division and terminology 
for the phases of the trade cycle, and shall use them in this paper. 
The most obvious division of a trade cycle is into a period of pros- 
perity and a period of adversity and depression ; but each of these 
falls naturally into two distinct parts. Prosperity begins with (1) 
the expansion, a period of two or three years, which is characterized 
by the revival of industrial activity after a period of depression, 
and continues as a prosperous time of healthy development und 
increasing volume of business. This passes into (2) the boom — a 
year of inflated credit and frenzied trade, in which prices rise rapidly, 
if the secular trend is upward. (3) The collapse follows inevitably 
on the boom : prices break, stocks grow, and business begins to 
slow down. The interest rate is high. The last phase, (4) depression 
supervenes, when adjustments have been made, often after a finan- 
cial crisis. Industry, after recovering from the worst effects of the 
collapse, is marking time, and the interest rate is exceptionally low. 
* After three or four years of depression the next cycle begins with 
the phase of expansion. I must explain at once, however, that 
although I have so far followed the usual custom of regarding the 
cycle as commencing with the recovery from depression, for purposes 
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of giving dates to the commencement and end of any particular 
cycle, and of thus defining accurately the length of the cycle, I 
regard the onset of the collapse as the beginning of the cycle. This 
can be precisely dated to within a few weeks by the wavering and 
fall of prices and the rapid growth in stocks of commodities ; whereas 
the time of the passing of the depression into the succeeding expan- 
sion is so ill-defined that opinions might differ widely in giving it 
a date. 


II. Economic Mechanism. 

(a) Buying Power of Farmers, 

In all countries, in all ages, wherever means of transport have 
been invented and ways developed, towns have come into being at 
nodal points, and trade has grown between each town and the rural 
tracts dependent on it. The industrial revolution has led to the 
growth of industries in the towns, so that inland trade has become 
more than ever an exchange of products between the town and 
country. The mechanization of agriculture and the cheapening of 
transport, especially the road motor, have increased the tendency 
to concentration of population in towns so that now, in advanced 
industrial countries, the total population of the towns already 
exceeds, or is rapidly tending to exceed, the strictly rural population. 
This secular trend may, of course, be reversed sooner or later by the 
dispersion of some manufacturing industries in the villages owing 
to the increasing availability of electric power supply; but I mn 
not concerned with the future. 

Great Britain is a special case. The rapid development of 
industries here during the nineteenth century, together with overseas 
trade, made the agricultural populations of many European, Eastern 
and colonial countries, besides our own, complementary to our 
industrial population. The buying power of rural areas, at home 
and abroad, is the major factor in the demand for both production 
and consumption goods. It largely determines the growth of town 
industries; and, in the short period, their activity. 

Buying power is dependent on income and prices. Town 
populations have comparatively steady incomes except when 
reduced as the result of strikes or lock-outs and wars, or depression 
in foreign trade. The income of the agriculturist depends on the 
quantity harvested of each product and its price, less the cost of 
production. In backward tracts it depends on the surplus which 
can be moved off the farm ; t.e. is not retained as food or raw material 
necessary for local consumption. The cost of production does not 
vary much from year to year, nor does the quantity wanted by 
cultivators in backward countries for their maintenance; but the 
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quantity produced of each product and its price are highly variable. 
Consequently the farmer’s net income, and his buying power, are 
normally highly variable. Groat Britain is, of course, in many 
respects peculiar. In other countries industrial disputes and foreign 
trade are of less importance ; so that town incomes are less variable 
than here. 

Since the farmers buy almost entirely products of towns, the 
activity of urban industries, and consequently profits as well as 
wages, depends very largely on the buying power of the farmers of 
that country, and possibly of neighbouring countries also to an 
important extent. The financial distribution of the benefits of a 
bountiful harvest depends, however, on the elasticity of demand. 
Experience seems to show that in the cases of most agricultural 
products, especially staple foods, the elasticity of demand is low 
— usually near unity, and not infrequently less than unity. In the 
case of perishable produce like fruit, where there is no canning 
industry, it is definitely less than unity. The buying power of 
farmers is certainly not proportional to the crop; but depends on 
other circumstances as well. 

The farmer fears most a short harvest coupled with a low market 
price, which may result either from other countries experiencing good 
harvests when his district is short or from a bad harvest following 
bumper crops in one or two years, whether in his own country or 
other countries. A big harvest reaped at the same time as a good 
harvest in other countries may be equally disastrous, especially if 
harvests the preceding year were good ; for the cost of harvesting 
per acre increases with the quantity to bo handled. The farmer is 
lucky when a good harvest coincides with a shortage in other 
countries ; or when a big harvest follows a year or two of failures or 
shortage. 

(b) Other Ways hy which Good Crops Stimulate Trade, 

When the price does not give the farmer much increase of pur- 
chasing power there are other ways in which trade is stimulated by 
good harvests. The lower cost of food means a distinct increase of 
purchasing power by the non-agricultural population except in 
countries where the standard of living is high ; though the effect is 
partly deferred if the crop is largely used to feed stock, e,g, maize in 
the United States for pigs. Again, the decreased cost of raw materials 
stimulates industries almost immediately in the case^ of cotton and 
most vegetable materials, and two or three years after good rains in 
the case of wool and hides. 

Besides increased buying power, large harvests increase credit 
and the supply of free capital, and stimulate trade in this way. A 
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bountiful harvest is an increase of real wealth, and this forms the 
basis of credit expansion by merchants as well as by banks. The 
crop is often pledged to a bank, or to a co-operative credit society 
which probably borrows from a bank, before it is reaped; and at 
every stage in passing to the manufacturer or consumer it forms the 
basis of credit, which may or may not bo extinguished when the 
parcel of the commodity passes to the next holder. Obviously the 
credit created is larger when prices are high, and especially when 
prices have a rising tendency. 

(c) Condition that Crops Create Free Capital, 

An expansion of credit does not create free capital for invest- 
ment, except ill so far as by inflating prices it enables larger profits 
to be actually realized. At what stage in passing from the producer 
to the consumer larger profits are realized, and whether by increased 
volume alone, or only when a larger price margin is created, must be 
enquired into separately for each commodity and even for each 
country, as trade organization may differ considerably. We may 
be sure that increased profits are realized somewhere from larger 
crops — probably often, for successive periods of a few months or so, 
by successive stages of merchants and manufacturers. Those 
retailers who can buy in large quantities sometimes get the major 
benefit ; and this seems to have happened on a large scale recently 
from 1930 to 1932. 

A condition that large crops do create buying power and free 
capital is, of course, that they are actually marketed and not merely 
held up. When widely practised, the holding up of crops is an 
important cause accentuating a depression of trade. If the farmers 
hold up crops with their own capital, less credit is created; but 
usually they are indebted to banks, or to money-lending firms or 
companies, for crop finance ; and the banks are willing to have their 
loans frozen rather than risk an almost certain loss, and so their 
further credit granting powers are restricted. Whether the holding 
up be by farmers individually, or co-operatively in gigantic pools, or 
by merchants who have bought from farmers, the result is that the 
credit created is stagnant. The progress of business and the freeing 
of capital for investment await the actual realization of profits. 

Even when the profits of large crops are realized by one class or 
another, it does not follow that the free capital so released will 
stimulate any pronounced activity in industry. In an industrialized 
country the industries making machinery and producers’ goods 
generally, and the constructional trades, form an important part of 
the whole ; and if those industries be largely idle, consumers’ demand 
will not be stimulated and the industries making consumers’ goods 
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will not become active — or, if fairly busy, their profits are likely 
to continue below normal. Certain classes avoid investing in equities 
on the stock exchange and in new industrial issues. Such capital as 
they do not require to expand their own businesses they prefer to 
put into real estate, often borrowing trust money for two-thirds of 
the cost. If they think the cost of building high and likely to fall, 
or the rate of interest on mortage loans high, or if they fear higher 
local rates, or special taxation of the increment of land values, they 
will wait before starting to build. The loss of a margin will not be 
risked by temporary investment in liquid securities. The money 
will be left idle in a bank. Many merchants invest surplus profits 
in real estate, and so do numerous successful retailers, and con- 
tractors of various kinds. If circumstances put the exceptional 
profits largely in the hands of these classes, such funds are likely to 
become temporarily immobilized. 

The immediate influence which good or bad crops respectively 
have upon urban business conditions is not merely a theoretical 
deduction. It is a well-known fact to anyone who has lived in a 
nearly self-sufficient country where commercial agriculture is 
developed. In the United States it has long been the custom for 
large industrialists to watch the crop forecasts carefully, and to lay 
their plans for production and sales distribution accordingly. A few 
large English manufacturers with world-wide distribution of their 
products have learned to study the crop forecasts most closely and 
ship to each market in advance accordingly. In India the influence 
of crops on town business is so immediate and direct that bad crops 
in the district mean not only a poor year for industries, but reduced 
income for lawyers, doctors, architects, building contractors, shop- 
keepers and many others. 

III. Secular Changes of Price-level. 

(a) Induetrial Causes. 

The causes of secular changes of price-level are complex and have 
no doubt been different during each period of falling or rising prices, 
though it is probable that there are certain gener^il tendencies which 
have been in operation for the last 150 years at least. The periods 
of secular rise and fall of prices should, I think, be dated as follows : — 

Rising Price-levd. Fatting Price-level. 

1789-1810 1810-1849 

1851-1873 1873-1896 

1896-1920 1920 - ? 

There are six periods, of which the longest is the period of falling 
price-level from 1810-1849, i.e. 39 years. The length of the second 
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period of falling price-level was 23 years, and the third period is not 
yet ended. The periods of rising price-level have lasted for 21, 22, 
and 24 years respectively. 

There is no such thing as a normal price-level. In other words, 
there is no level about which the price-level would fluctuate only 
in the cycle of trade, if it were not for isolated and exceptional events 
like great wars or important discoveries. I hazard the opinion that 
the price-level must always have a secular trend downwards or 
upwards in the type of competitive and monetary economic system 
which developed from the industrial revolution, and has now become 
world-wide ; or at least that it would be accidental if opposite ten- 
dencies balanced and the price-level remained stable for a long 
period, — that is, of course, excluding the hypothesis of international 
agreement and appropriate action to maintain stability. 

Industrial and monetary causes must be clearly distinguished. 
Of the former the most important is the tendency to reduction of 
manufacturing costs, owing to inventions, especially labour-saving 
devices, economy in the use of power and improved and larger-scale 
organization. Manufactured goods have been greatly reduced in 
price for these reasons in each of the three periods of secular fall of 
the price-level already mentioned : cotton yams, steam engines, 
printing machinery, etc., during the first period (1810-184:9) ; woollen 
goods, boots and shoes, paper, watches, electric bells, and so forth, 
and most kinds of machinery, in the period 1873-1896; and arti- 
ficial silk, bicycles, gramophones, vacuum flasks and a host of modern 
inventions and machines during the present period of secular fall. 
The characteristic experience is that the prices of manufactured 
commodities fall more in the long run than the prices of raw 
materials and foodstuffs; and that the prices of goods of modem 
invention or custom {e,g. canned fruits) fall more than the generality 
of manufactured goods. The published index-numbers of prices do 
not by any means fully represent the fall in the price-level, if we take 
into account the multifarious household and personal goods with 
which civilized man surrounds himself. Of course, the total value 
of the trade in each class of miscellaneous articles is relatively small ; 
but in certain lines, e,g, textiles and motor-cars and cycles, it may 
be quite considerable. 

It is generally supposed that while manufactured goods tend to 
decrease in price owing to the industries being subject predominantly 
to the law of increasing returns, the prices of agricultural produce, 
and indeed all primary products, must rise, owing to the operation 
of the law of diminishing returns. There is certainly a tendency 
upward in the prices of all primary products with increasing popula- 
tion and manufacturing power; but during certain periods for 



554 


Jevons — The Causes of Fluctuations of {Part IV, 


certain commodities it has been completely overborne by other 
tendencies, and the price of the food or raw material has fallen 
more than the general price-level. Striking recent examples are 
wheat, rubber, petroleum, and ores of the certain rare metals. Ade- 
quate reasons for this can be given, viz. labour-saving devices in 
agriculture, or in extraction, improved methods, use of power, 
large-scale organization in production and in marketing, and reduced 
cost of transport by land and sea. The recent collapse and present 
depression must be attributed largely to the extended application 
of power in agriculture and extraction generally, to cheapening 
of artificial fertilizers, and to large-scale organization, numerous 
improvements having become widely effective about the same time 
and coinciding with mass production and excess capacity in manu- 
facturing industries. It is difficult to give a general truth; but I 
should say that in no large classes of foods or raw materials has the 
law of diminishing returns been predominant in countries of Western 
civilization except in regard to cattle and sheep. Recent experi- 
ments with new grasses, and artificial manures for grasses and other 
fodders, indicate that the cost of raising stock may be strikingly 
reduced, and vast new areas, now practically waste, may be utilized. 

The net result seems to be that the prices of primary products 
have a secular tendency to fall in the great consuming centres ; but 
decidedly less so than manufactured goods. The principal tendency 
opposing the fall of the prices of both primary and secondary goods 
is the increasing resort to combination amongst producers to maintain 
the price of their product or labour, so as to maintain their standard 
of living; this being effected, when necessary, by limitation of out- 
put. Other industrial tendencies are such as the increase of the 
world’s capital fund, the diffusion of technical information in print, 
and the improvement in security and public services which organized 
government has rapidly extended over very largo tracts of the 
world’s land surface, all of which tend to lower prices. There is no 
time for me to consider other industrial tendencies; but I must 
refer to the enormous importance of the opening up of the interior 
of continents to international markets by the extension of railways 
during the last eighty years. Another revolution in the development 
of transport over extensive backward interior lands seems likely 
through the development of motor vehicles which can go over 
rough ground and derive their power from forest products or other 
local fuel. 

(b) Monetary Causes, 

We may turn now to consider the monetary causes of secular 
change of the price-level. These may be grouped as (1) changes in 
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the volume of the circulating medium plus the credit structure of 
banks and merchants ; and (2) changes in the velocity of circulation^ 
A rise of the price-level is caused by an increase of standard money 
(gold or silver) in circulation ; by an increase of other legal tender, 
whether created by the Government or by banks ; by a modification 
of banking practice such that credits are granted more extensively 
both as to kind of security and proportion of its market value ; and 
by an increase of security capable of forming the basis of bank 
credit. This may take place by an increase of the market value of 
existing marketable wealth; by the creation of new marketable 
wealth ; and by the creation of new obligations by Government and 
other generally trusted borrowers; provided, of course, that there 
is a demand for such credit. A change to a more liberal practice 
by merchants in granting credit, such as granting it to more cus- 
tomers, for larger sums, or for longer periods, also tends to raise the 
price-level. Velocity of circulation is not something independent 
of the general structure of business, or which the banks can regulate. 
It depends on the habits of the people and on commercial customs, 
and also at times very largely on a psychological cause : the anticipa- 
tion business men form as to the future course of trade, which leads 
to acceleration or deferment of their decisions. Any of such causes 
which enhance the velocity of circulation will tend to raise the 
price-level. The converse changes in all the foregoing cases will 
tend to reduce the price-level. 

(c) Industrial Cause of Deflation and Liquidation. 

Monetary causes seem to me always to be secondary — to arise 
from, and sometimes to accentuate, the truly independent causes. 
A government has not in the past issued more legal tender, or 
borrowed more extensively, for the sake of raising the price-level; 
but because disturbed finances or altered policy, such as a war or 
public works, required it.* The industrial causes already considered 
are, on the other hand, primary, and some of them tend to induce 
monetary changes which react further on the price-level. Thus 
the lowering of the prices of consumers’ goods in the indtistrial 
countries due to invention and discovery, large-scale organization 
and the cheapening of transport is probably responsible for initiating 
a movement of deflation which may be long continued, A boom 
like that of 1919-20 breaks partly on account of contraction of 
consumers’ demand at high prices, and partly on account of 
a real decrease of demand, sometimes attributable to bad harvests; 
but also, I think, because producers have enlarged their out- 

This was written before the Federal Farm Relief Act was jessed the 
United States Congress on May 12th, 1933, 
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put, and competition develops, so that, even if demand were 
sustained, a reduction of price would be necessary to market the 
output. Whatever the precise causes which have initiated a par- 
ticular collapse, producers are soon forced to concentrate, not on 
increasing output, but on realizing economies. This they mostly 
succeed in doing ; but often working at a loss, costs of production 
following market price downwards. The downward tendency of 
prices is accentuated by merchants and manufacturers reducing their 
stocks and buying only as required; but a more important result 
is the shock given to credit when the downward tendency of prices 
is generally recognized and no end to it can be seen. Banks and 
other creditors then become extremely cautious. Liquidations are 
forced and a general want of confidence ensues — sometimes a 
financial crisis; and the collapse passes into depression. Many 
producers fail; others redouble their efforts at reducing costs by 
installing new plant, and by amalgamations; or by other means 
securing economies of large-scale working. The prices of practically 
all manufactured goods fall for these reasons, and the prices of 
primary products also, on account of over-production and the 
reduced demand in the case of raw materials, and in the case of 
staple foodstuffs mainly on account of over-production. 

Until the present period of secular fall of prices there do not 
seem to have been important economics realized in the production 
of raw materials and minor foodstuffs, but only in the cost of trans- 
porting them. In the case of the major food crops, especially 
wheat, oats and barley, important economies in farming methods 
were realized in the ’thirties and ’forties of last century and again 
in the period 1873 to 1896. The cost of raising wheat was reduced 
also in each of these periods in another way — by the migration of 
farmers westwards to bring fertile virgin lands under cultivation 
in the United States and Canada, and migration further inland 
in Australia and the Argentine. In the second period Russian 
landlords adopted large-scale farming; and the Government of 
India opened immense canal irrigation schemes rendering wheat 
commercially exportable. 

The description just given of the initiation of a seculum of falling 
prices after a boom with exceptionally high prices will be recognized 
as applying to the collapse with which any trade cycle begins; and 
in fact it is the beginning of the first cycle of the seculum. Each 
secular period of falling or rising prices is made up of a number of 
trade cycles. The period 1810 to 1849 comprised 4 ^ cycles; the 
period 1873 to 1896 2 \ cycles. The half-cycle comes in because I 
date the c<Hnmeneement of the secular fall of prices from the maximum 
corresponding with the boom in the last cycle of the upward period, 
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and its termination at the lowest point in the depression phase of 
the cycle which proved to be the last of the period of secular fall 
and the first of the ensuing period of secular rise of price-level. 
Bach cycle in a secular period of falling prices brings a fresh wave 
of deflation and a renewed pressure to reduce costs of production 
during the depression. I should like to suggest that the pressure 
to reduce production costs always leads to more effective results in 
the second cycle than in the first. This is because manufacturers 
by that time have become thoroughly convinced that there is no 
other way of saving their businesses. Hence inventions for lowering 
costs belonging to the first cycle are widely adopted in the second, 

(d) Operation of Industrial and Monetary Causes, 

I have emphasized the industrial causes of a secular fall of the 
price-level because they seem to me not to have been sufl&ciently 
recognized; but monetary causes have undoubtedly operated at 
the same time. As already pointed out, the fall of prices due to 
industrial causes leads to bankruptcies in industries and to deflation 
by banks. In the period 1811 to 1844 the latter was effected partly 
by failures of banking firms ; in 1873 to 1896 it was a consciously 
adopted policy, due to a better understanding of the principles of 
sound banking, and perhaps partly to the experiences of the crises 
of 1857 and 1866. Insufficiency of standard money probably also 
played an important part in the restriction of credit relatively to 
the growth of business. In each of the secula of falling price-level 
the population and the fund of industrial capital, and therefore the 
volume of business, were expanding in Western Europe; and too 
rapidly for the volume of the circulating medium and the credit 
based on it. Thifii was true in the first period, of Great Britain as 
a gold-using country, and of the numerous silver-using countries. 
Doubtless there was hoarding of gold in France and other European 
countries, as well as in India. In the second period the demonetiza- 
tion of silver by Germany, France, the United States and other 
countries must have been an important cause ; but this had an indus- 
trial origin, as the fall of the price of silver was initiated by the 
discovery by Pattinson of a commercially applicable method of 
separating silver from lead. It was then that the leaden roofs of 
many fine old buildings were sold or stolen. In the present period 
of secular fall of the price-level a corresponding, if less important, 
event has been the revalorization of the monetary unit in gold at 
a low figure by France, Italy and Belgium. 

Having briefly reviewed what 1 suggest are the principal causes 
initiating and continuing a secular fall of the price-level, let us ask 
why it comes to an end. One reason seems to be that the tendency 
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to reduce industrial costs gradually works itself out. When all the 
major industries have adopted the mechanical improvements that 
have been invented and proved successful, and large-scale working 
and organization have been pushed as far as the ideas and ability 
of the times permit, other opportunities are not understood, and the 
urge to further reduction of costs slackens. It remains for the 
ensuing period of secular rise of the price-level to bring out wholly 
new ideas and discoveries, and place their adoption on a commercial 
footing, ready to operate when widely known, in the next secular 
period of falling prices. It is well recognized that inventions 
involving new principles are usually taken up by capitalists and 
developed mainly during a period of rising prices. The last such 
period, 1896 to 1920, is responsible for the motor-car, the metal 
filament electric lamp, the gramophone, wireless, and the aeroplane ; 
and in the industrial field for such revolutionary ideas as independent 
electric drive of machines, the use of pressed steel parts, the Diesel 
engine, scientific management and functional organization, and 
the planning of continuous mass production. It is the widespread 
application of these new ideas in industries which is characteristic 
of the present secular period of falling price-level. 

The monetary cause of a seculum of falling price-level coming 
to an end and changing to one of rising price-level is, I think, generally 
admitted ; namely, increased supplies of gold. In the ’forties were 
discovered the Californian and Australian gold-fields ; in the ’nineties 
the enormous reef or deposit of the Rand, besides minor fields. The 
first cycle of trade in a period of secular fall of the price-level does 
not reduce costs of mining sufficiently to stimulate gold production ; 
but in the second cycle the stimulus may begin to be felt. In the 
third cycle it is almost sure to become decisive under modern 
conditions. Unemployment also seems to stimulate people to search 
for gold in partly developed countries. There are probably dozens 
of undiscovered gold-fields in the world — I speak with some know- 
ledge of geology — ^and during the past eighteen months new gold- 
fields have been discovered in Australia, New Zealand, Labrador, 
South Africa and elsewhere. For these reasons I have little faith 
in the forecast of the Gold Delegation of a serious decline in the 
world’s production of gold from 1936 on,* 

IV. The Trade Cycle. 

(a) Four Groups of Theories as to Causest 
^ Theories as to the cause of the trade cycle are too numerous to 
mention; but I think those which have obtained some acceptance 

* Interltn Report of Qo\d Delegation of Finance Comnuttee of the League 
of Nations, 1930, p. 12. 
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fall into four groups, the psychological, the monetary, the industrial 
and the physical* The psychological theory regards the alternation 
of optimism and want of confidence on the part of business men as 
normal to human nature. A very slight event, a mere rumour of 
probable bettor times, may set all business in a state of greater 
activity as it does the stock exchange ; untoward events immediately 
make everyone over-cautious. The monetary theory seems to be 
almost entirely mechanical and puts most of the blame on the 
banks ; omitting to note that bankers are much influenced by current 
economic events, and are quite clear about the reality of the changes 
in demand for money. The industrial theory regards the progress 
of industry as necessarily taking place unevenly. Competing indus- 
trialists see the same opportunity at the same time and over-expand 
the producing capacity of the industry. Collapse and contraction 
by bankruptcies follow ; and when output capacity has been suffi- 
ciently reduced and demand has grown with increased population 
and foreign trade, industrial enterprisers again compete with 
enlarged or new plants and reduced costs. Mr. D. H. Eobertson 
has been an exponent of this theory and has given us the very useful 
term “ period of gestation to denote the time which must neces- 
sarily elapse between the planning of an increase of production with 
new plant and the actual marketing of the additional output, which, 
of course, varies from industry to industry.* Finally, there is the 
theory of a physical cause : that the activity of trade and industry 
depends on the harvests, which depend on the weather. The 
latter, it is supposed, is influenced by some cosmic phenomenon 
of cyclical character. The theory of a solar cause dates back to 
a suggestion made by Sir William Herschell in 1801, and a 
number of writers followed my father in accepting the theory as 
more or less probable until it seemed to be disproved by a later 
determination of the sunspot period at iij years instead of 10*45 
years, which fitted so well with the average interval between crises 
up to 1857. In recent years the physical theory has been revived 
by Professor H. L. Moore, who found an eight-year cycle in the 
harvests of the United States and the rainfall of the Ohio Valley, 
and ascribed the weather cycle to the transits of Venus. 

In my view all these four theories are true in one form or another, 
in greater or less degree, though not if their authors claim the cause 
they advocate to be exclusive, nor if the periodic transits of Venus 
be regarded as the main cause of cycles in the weather, harvests and 
trade. The industrial and physical causes of the trade cycle I 
regard as primary, and the psychological and monetary factors as 

A Study of Industrial Fluctuation, 1015, pp. 13-25» 
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secondary, being brought into operation by the industrial and 
physical causes. 

(b) The Industrial and Physical both Real Causes, 

These last-mentioned causes appear to me to be separate and 
co-ordinate. In other words, both the industrial and physical are 
real causes,* and both usually act together, or in rapid alternation ; 
but it is conceivable that each might act separately. Modem large- 
scale industry, which is subject to the law of increasing returns, is, I 
think, inherently liable to periods of rapid development followed 
every time by a set-back, more or less severe. Whether all or most 
industries would naturally go through a cycle of expansion, set-back 
and recovery in the same period, and especially at the same time, is 
difficult to say. Perhaps, if the industrial cause were acting alone 
they would be partly synchronous, partly not. There would seem 
to be little reason to suppose that the industrial cycles would syn- 
chronize in different countries ; though perhaps, if the industries of 
three important countries, say Great Britain, the United States and 
Germany, became active at the same time for any reason, they would 
pull the rest of the world with them. 

There are real difficulties in attributing the trade cycle solely 
to an inherent tendency to industrial fluctuation. The tendency, as 
I see it, is due almost entirely to the economies of large-scale pro- 
duction ; and so cannot have been in operation before the industrial 
revolution. Handicraft industries are subject to the law of constant 
returns, assuming the supply of the raw material to be practically 
unlimited. How then are we to explain the fluctuations of the 
activity of trade and industry in the seventeenth and eighteenth 
centuries ? Statistics of production of tin in Cornwall show cyclical 
fluctuations of an irregular character right back to the Middle Ages. 
The official statistics of foreign trade show cyclical fluctuations 
similar to those of the nineteenth century back to their beginning 
in 1700 ; and the maxima and minima accord well with the statistics 
of prices, bankruptcies, interest rates and dates of commercial crises, 
so that the cycles can be fixed with certainty, though there may be 
doubt in some cases as to which of two successive years should be 
r^rded as that of maximum of activity preceding the collapse. 

(c) Historical Evidence of Lengths of Trade Cycles, 

A careful study of the lengths of cycles, going as faf back as we 
have reliable data, yields some important conclusions \diich are 
not yet generally recognized* Many years ago I made a study of 

♦ C£. me qI this term by A. 0. Pigou, Industrial FluMwUions, 2nd ed., 1928, 
parti, Chap. IV. 
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seventeenth and eighteenth century statistics with a view to dating 
the cycles; and the results were published in the Indian Journal of 
Economics, Vol. II (1917), pp. 43-5. The table there published is 
reprinted below with one slight change (1810 instead of 1809 as the 
date of a maximum) and the addition of 1920 and 1929.* 


Table I. 

Dates of Maxima of Trade Cycles,* 


Date of Maximum. 


1929 

1920 

1907 

1900 

1890 

1880 

1873 

1864 

1857 

1847 

1839 

1825 

1818 

1810 

1800 


Interval (Years). 


9 

13 
7 

10 

10 

7 

9 

7 

10 

8 

14 

7 

8 
10 


Date of Maximum. 


1800 

1796 

1783 

1770 

1763 

1753 

1742 

1732 

1721 

1710 

1700 

1696 

1686 

1677 

1670 


Interval (Years). 


4 

13 

13 

7 

10 

11 

10 

11 

11 

10 

4 

10 

9 

7 


* Some of these dates are revised in the author’s reply to the discussion, 
see p. 599. The frequency distribution is also revised. 


The frequency distribution of the cycles is as follows : — 

Duration in years 4 5 6 7 8 9 10 11 12 13 14 15 

Number of cycles 200623 8 3 0 3 1 0 

There is a well-marked maximum at lo years and there are sub- 
maxima at 7 and 13 years, and perhaps we may say at 4 years also. 
There are 28 intervals ; and the probability of this b^ing a chance 
distribution is very small. Even if we go back only to 1783, from 
which time we have reliable index-numbers of prices, and which is 
approximately the time when large-scale industry began, we get a 
similar frequency distribution, except that seven- and ten-year periods 
are equally numerous. I venture to suggest that if th4 trade cycle 
were the result of industrial causes alone, augmented, of course, 
by the psychological and monetary reactions, the length of recorded 
cycles ought to exhibit a distinct mode — that is, but one maximum, 

* As the early volumes of the JJ,E. are not readily accessible in this country 
elsewhere than in London (in the Society's library), an extract horn the article 
mentioned which explains how the early dates were fixed is reprintec^ as 
Appendix 1 to this paper. 
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(d) The Author^s Previous Recognition of s^-year Cycle. 

The explanation of this peculiar frequency distribution seems to 
lie in the existence of a shorter cycle, which I refer to as the 3 J -year 
cycle. The importance of this was first impressed on me in the year 
1909 when making a study of the yields of harvests of the United 
States when preparing the articles on the Causes of Unemployment 
to which I have referred. Sir Napier Shaw, Director of the 
Meteorological Office, had published a paper on ‘‘ An Apparent 
Periodicity of the Yield of Wheat in Eastern England,’’ * in which 
he found a fundamental eleven-year period, and a reversal about 
the years 1895-96. Applying this method to the yield of wheat in 
the United States I found a fundamental period of n-2 years, and 
reversal about the same years, 1895-96. Similar calculations for 
the yield of maize and oats gave negative results. Another method 
gave some evidence of the sunspot period influencing the yield of 
other crops ; but it seemed to me that from the economic point of 
view the best line of investigation would be to compare the variation 
of the total agricultural produce of the United States year by year 
with that country’s industrial activity, and with meteorological 
and solar phenomena. For the total agricultural produce I used a 
weighted average, the weights being roughly proportional to the 
average market price of each crop over a long period, as this seemed 
to be the best measure of its economic importance. The curve gives 
a slight indication of the sunspot period ; but what comes out boldly 
is a short-period fluctuation of the total agricultural produce, the 
average length of the period being 3*66 years. I found also that a 
3|-ycar period in the weather had been recognized in Australia, and 
by Sir Norman Lockyer in a number of phenomena. The curves of 
barometric pressure at Cordoba in the Argentine and at Bombay 
showed this period clearly with a length of 3*60 years. I found a 
correlation co-efficient between my figures of the total agricultural 
produce of the United States and the barometric pressure averages 
of April to October at Cordoba of ■— 0*437. The same period was 
recognizable in the curve of solar prominences ; though the sunspot 
period dominated it. 

I then proceeded to study statistics of business activity in the 
United States, and the result was to show how closely they follow^ 
the total yield of agricultural produce. Pig-iron production, for 
instance, shows the 3i-year period clearly, the fluctuations following 
the fluctuations of harvests with shorter interval in recent decades 
than in the middle of last century, as might be eg^pectedr The 
general result of an analysis of the business statistics was to show 

♦ Proc,'of (he Royal Society t Series A, Vol. 78 (1906), pp, 69-76. 
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that the activity of industry and trade in the United States runs in 
cycles of 7 and 10 years, — that is to say, in periods embracing either 
two or three of the 3j“ycar periods. 

This gave the clue to the peculiar frequency distribution of the 
lengths of cycles from 1695, which I soon afterwards determined 
from the dates of collapses and crises, and published at the meeting 
of the British Association in 1910. The redetermination of cycles 
for the same period on the basis of the dates of maxima of trade 
activity and prices was undertaken later and first published in 1917 
as reproduced in this paper. It is obvious that the maxima in the 
curve of frequency distribution represent multiples of the 3j-year 
period — that two or three of these short periods make up the usual 
length of the trade cycle of 7 or 10 years. This interpretation is 
strengthened by an examination of American economic statistics 
during the last twenty years. So marked is the fluctuation of indus- 
trial activity there in periods shorter than the trade cycle that the 
term “ business cycle ” has been applied by several American 
authors to the short cycle which usually completes itself in 3 or 4 
years. Since many business operations, besides the staple crops, 
are annual in character, the effects of the 3 J-year cycle arc combined 
with the annual fluctuation, and the period is completed sometimes 
in 3, sometimes in 4 years. If the period were 3J years exactly we 
should expect the actual fluctuation to give cycles of 3 or 4 years 
alternately. Actually the cycle is more often only 3 years in length, 
a fact the significance of which I shall consider later. This short 
cycle may be dated in recent years with some accuracy by means 
of the statistics collated by the Harvard service. For instance, the 
curve of business conditions, which is a compound of commodity 
prices and bank debits for 140 cities outside New York City,* shows 
maxima as follows : — 

1920. 

1st half of 1923. 

Winter 1925-26. 

3rd quarter of 1929. 

Unfortunately I have not had the time to extend from 1908 to 
recent years the various series of figures which I published in The 
Sun's Heat and Trade Activity. In attempting to calculate the total 
agricultural produce of the United States for recent years on the 
same basis as I had done previously for the years 1866 to 1908, I 
found that the statistics of crop yields for later years are on a different 
footing from the earlier United States figures. The unit in which 
the yield is computed, and the area covered by the returns, have 
* As published in the Harvard JReview of Economic StaUstke, 
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been altered for some of the crops, and I did not have the 
opportunity of obtaining data for converting my former figures 
to the new basis. There is evidence, however, that the fluctuations 
in the 3J-year period have continued. 

Another attempt which has failed has been to calculate in the 
same fashion the total agricultural produce of the world — ^that is, a 
similarly weighted total, which is really an arbitrary total value of 
agricultural production. Here the difficulty was to obtain con- 
secutive figures for all crops for all countries, especially for the 
years preceding 1923. I satisfied myself, however, that the total 
world production of individual crops, such as wheat and cotton, 
varies substantially from year to year. There is a good deal of 
compensation as between different crops for the world as a whole ; 
but I am inclined to think that the grand total of all crops, weighted 
according to relative average value, and perhaps with allowance of 
lag for certain crops like cotton, which often take many months to 
reach consuming centres, will be found to show significant variations 
from year to year, sufficient to have some effect at least on con- 
suming power and trade and industrial activity.* The reasons why 
variations of harvests in different parts of the world do not com- 
pensate one another will appear from the facts regarding cyclical 
fluctuations of the weather to be stated in the next section. 

(e) Theory of the Causes of the Trade Cycle. 

The opinion I hold as to the origin of the trade cycle may be 
expressed briefly as follows. There is a fluctuation in the quantities 
of commercial crops available for marketing averaging about 3^ years 
in length, which is world-wide in extent, though not quite simul- 
taneous in all countries, and of opposite sign in a few. When 
crops are good the demand for consumers' goods and certain 
producers’ goods is increased, and industries are stimulated. 
Further stimulation arises from abundant crops of raw materials. 
A shortage of crops tends to produce depression of trade and 
industry; and industrial depression also results from a super- 
abundance of agricultural products when prices are low, if farmers 
withhold them from sale. There is a minor trade cycle, as it might 
be called, in some countries, particularly in those of continental 
extent, which usually gives maxima of activity at intervals of 
3 or 4 yefiwrs. The reason why the trade cycle properly so called is 
longer than that may be due partly to the existence of a 7- or 8-year 
cycles and j i- and 22-year cycles, in the weather and crops, for which 
there is a good deal of evidence, and which may be important in 

* In this obnneotion see note in the Appendix on Mr. Carl Snyder’s index 
niunbers of world production of food, tobacco and raw materials. 



1933*1 IndiMtid AtikUy mi (he Pfioetifedi 648^ 

certain regions. The main reason would seem to be, however, that 
trade, and partictilarly large-scale industry, is prone to a fluctuation 
of activity, but in a period which must be longer than five years. 
This tendency of business — commercial, industrial and financial — 
to severe fluctuations is partly due to the psychological states which 
current economic conditions create in groups of business men, and 
also partly due to the reactions which arise from the financial and 
credit customs and organization of the country. The 3 i-year cycle 
is sufficiently powerful, however, to force the swing of trade and 
industry to adapt itself to its period, so that the boom, or maximum, 
of the trade cycle proper must coincide with a maximum of the 
minor cycle. There seems to be no general reason why the trade 
cycle sometimes comprises two, sometimes three or even four, of 
the minor cycles. It may depend upon physical, political or economic 
causes, usually perhaps of a non-recurring character. 

Many authors have ascribed particular trade booms and subsequent 
crises and depressions to wars. Noteworthy in this connection are 
the booms of trade in 1810, 1873 and 1920. It is obvious that war 
on a great scale in Europe must create, or at least greatly intensify, 
a trade fluctuation. The immense creation of credit and stimulation 
of industrial output produces an expansion phase of the trade cycle, 
and the boom follows the conclusion of peace. There is statistical 
evidence that the maximum of trade activity had already been 
reached and passed a few months before the outbreak of the Great 
War in 1914, so that, had there been no war, or had it been post- 
poned, a 7 -year cycle, 1907 to 1914, would have been completed. 
The trade cycle was extended by the Great War to cover another 
two minor cycles. 

The theory which I hold is that the trade cycle is a phenomenon 
which would continue even if, by some miracle, the harvests through- 
out the world were to become as certain in their yield as the output 
of a factory ; but that what actually does occur is the disturbance 
of trade and industry by impulses due to world-wide variations of 
the harvests which do not wholly compensate and are cyclical in 
character, so that normally the swing to which business and industry 
are liable is actually timed by the physical cause which afiects 
harvests. Major political events, or economic events, such as an 
enormous influx of gold into the monetary system, or universal loss 
of confidence in banks, may, however, have important effects upon 
the timiflg of the trade cycle, and perhaps especially upon its dura- 
tion — as to the number of minor cycles over which it extends. 
Obviously any event sufficient to affect the economic condition of a 
majority of the inhabitants of one or more of the great conunercial 
and industrial countries must have some effect upon the course of 
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the whole world’s trade; and this might just happen to turn the 
scale, so to speak, and convert a 7-year into a lo-year cycle, or 
vice-versa. 


V. The Causes op Harvest Fluctuations. 

(a) Widespread Effects of Periodicity in Solar Radiation. 

If the role of harvest fluctuations as a partial cause, and par- 
ticularly as a timing agent, of the trade cycle be conceded, it becomes 
of interest and importance to enquire what are the causes which 
determine harvest fluctuations and give them, in certain regions at 
least, a more or less cyclical character. Numerous investigations 
have been made regarding periodicities in the yield of various crops, 
in the weather and climatic changes, and in solar, lunar and planetary 
influences on the earth, in regard to radiant heat, and gravitational 
and magnetic effects. It is impossible for me to give any adequate 
idea of the considerable literature which has been accumulating in 
recent years on these subjects. An incentive to such studies has 
been the desire to find a sound basis for long-range weather fore- 
casting : even to achieve accurate short-period forecasts for use of 
aircraft. Magnetic storms and fluctuations of electrical effects of 
cosmic origin are being studied with renewed vigour so that their 
interference with radio reception may be understood and, if possible, 
be forecasted or counteracted. 

A cursory survey of published work on these subjects yields two 
somewhat surprising results : the multiplicity of cycles or supposed 
cycles which have been discovered, and the very definite correlation 
which is found between many mundane phenomena and solar activity 
as exhibited by the sunspots. Numerous cycles have been found in 
crop variations, in the elements of the weather, such as rainfall, 
temperature and barometric pressure, wind direction and the shifting 
of storm tracks, in the flood levels of great rivers, in the density and 
distribution of wild animals and plants, and in magnetic effects and 
solar radiation. A periodicity corresponding with the sunspot 
period has been found not only in the harvest fluctuations and 
meteorological data, but in the growth rings of trees, the water level 
of certain lakes, the thickness of lamin83 of mud deposited in glacial 
lakes in Canada and Scandinavia, the frequency of earthquakes, and 
the state of public health; and in all these cases a reasonable 
explanation of the dependence on solar activity is foHhcoming. 

The study of harvest fluctuations has not received .so much 
attention as meteorological and magnetic phenomena: perhaps 
because they are partly economic in origin, and essentially so in 
results. The complexity of the subject is baflBling to toyone who 
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cannot specialize on it for a long time. All I can do is to indicate 
what seem to be important subjects for research. I shall then try 
to give a summary of the results of investigations of cycles in the 
weather and in solar phenomena. 

(fa) Physical and Economic Causes of Crop Varialion, 

In the study of harvests it is necessary to be clear as to which 
variable is the appropriate one for the problem under investigation. 
A crop is a variable of three dimensions, so to speak. The area 
sown varies from year to year ; and so do the yield per acre, and the 
quality of the grain, or other produce. Frequently there are joint 
products, such as the grain and straw, or the lint and seed of cotton ; 
but the secondary product may, I think, usually be ignored, like all 
the minor field and vegetable crops, when we are seeking the causes 
of trade fluctuations. If all the minor crops varied in yield alike 
from year to year, however, their aggregate effect might be 
important. 

Most investigators — Prof. H. L. Moore amongst them — ^have 
been content to seek periodicity in the yield per acre. This is right 
for establishing the physical cause of harvest variations; but for 
correlating the latter with fluctuations of trade and industry, the 
volume of production, i,e. area matured times yield per acre, is the 
essential quantity, because the volume of the crop times the price, 
minus cost of production, determines the farmers^ buying power. 
It is difficult to gain information about the quality of the produce 
to which any quantitative value could be assigned, except for wheat 
and cotton in certain countries ; so usually it must be ignored. 

It is well recognized that the area sown depends largely upon 
the relative prices of the produce of the region at the time the land 
is prepared for sowing; and it is usually assumed that the yield 
per acre depends only on the weather conditions during the period 
of growth and harvesting. In reality the conditions affecting both 
the area sown and the yield per acre are much more complicated ; 
and both economic and physical causes operate in each case. 

- The area sown is partly dependent on weather conditions at the 
time for ploughing and sowing, and during the preceding weeks. 
The ground may be too soft, or in other countries too hard, to be 
in workable condition; but the latter condition is being rapidly 
overcome by the tractor. Nevertheless, bad weather conditions 
may restrffit the area sown. The economic conditions which deter- 
mine or limit the area sown are ; the availability of labour and 
power (animal or mechanical) ; the price of the crop relative to other 
crops, taking into account the relative estimated costs of cultivation 
and especially of harvesting. The crop under consideration must 
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be fitted into the farmer’s rotation, in most countries ; and this limits 
fluctuations of area. In one-crop countries, such as for wheat in 
Western Canada and parts of the Argentine and Australia, for cotton 
in Texas, and for rice in Lower Burma, the effect of price on area sown 
is inverse. Since the farmer does not know how to grow any other 
crop, or has not the land or implements of suitable kind, or marketing 
facilities, the only way in which he can recover his financial position 
after a harvest sold at disastrously low price is to cultivate a larger 
area next year. There is statistical evidence of this tendency. 

The yield per acre is affected by a number of weather conditions 
both before and during the period of preparing the ground for sowing 
and during the period of growth. The rainfall may be excessive or 
defective during growth and may work both directly or through 
damage by pests. Frosts may occur late. Finally, bad weather 
at the times of ripening, harvesting or leading to store may ruin a 
crop for which all other conditions were good. 

The chief economic conditions affecting yield per acre are : cost 
of labour and fuel, etc. for preparing the land, cross ploughing or 
extra harrowing being used, if labour is cheap ; cost of fertilizers ; 
and the probable availability and cost of labour for harvesting in 
relation to the price of the crop. The farmer will avoid the expense 
of intensive cultivation when the price is low and/or the cost of 
labour high. 

From the foregoing summary of the principal causes affecting 
the area and yield of crops, it is evident that prevailing economic 
conditions have a good deal to do with both. In studying fluc- 
tuations of crops in relation to other economic phenomena, it is 
desirable that the possibility of a rise of price-level and increased 
activity of industry affecting the farmers’ operations in countries 
where commercial agriculture is fully developed should not be lost 
sight of. It is possible, indeed, that the trade cycle may be to 
some slight extent reflected back into the area sown and the volume 
of the crops harvested. 

(c) Periodicities in Crop Yields. 

There have been a number of investigations into the periodicity 
of crops of recent years both as to yields per acre and volume of the 
crop, particularly in the United States and in India. Beferences to 
some of these are given in Appendix II. The general result is to 
indicate at least four periodicities : nearly two years, a little over 
liiree years, about 7 years, and the sunspot period of 11 years. 
There are, however, many irregularities, and a want of persistence. 
The reasons for this will be better understood when we have briefly 
considered what is known as to cycles in the weather; for cyclical 
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fluctuations of harvest yields probably depend principally upon 
weather conditions. A few words must be said, however, about 
Prof. H. L. Moore’s suggested 8- and 4-year periodicities ; especially 
as the Society published in 1919 and 1920 two notes by him 
comparing crop yields in the United States with those in this 
country and France. Apparently his periodograms are based upon 
trials for periods of whole years, with the idea that with data not 
particularly accurate, an attempt at detail in regard to time in the 
periodogram would not be justified. I think this was a mistake, 
for the inaccuracy of data of harvest yields or price index-numbers 
does not affect the incidence in time of the movements, but only 
their magnitude. It is conceivable that his 4-year period may be 
due to the 3*6 and 5*0 year periods which interfere, and that his 
8-year period includes the 7 •3-year period recognized in weather, 
and possibly one of 8*36 years, which is solar in origin. 

It is also worth mentioning in connection with periodicity of 
crops that considerable success has been achieved in India by two 
members of the Indian Civil Service who have respectively inves- 
tigated the yield of wheat in the Punjab and of rice in Burma. In 
each case a formula has been devised which gives a very fairly trust- 
worthy forecast of the crop on the basis of the rainfall before and 
after sowing and the price of the grain about the time of ploughing. 

(d) PeriodicUies in the Weather, 

Passing on to consider periodicities in the weather, we find that 
these have been investigated in most countries where there are 
records of sufficient length. It is usually rainfall, temperature and 
barometric pressure which have been tested for cycles; and a 
bewildering number of them have been found, even in this countiy. 
A very interesting paper was read before the Meteorological Society 
by Mr. Joseph Baxendell on “ Meteorological Periodicities of the 
Order of a Few Years.” His principal contribution to our know- 
ledge of weather periodicity is the discovery of a very well-marked and 
permanent 5*i-year variation in the frequency of easterly winds at 
various stations in England, including the record of Greenwich 
Observatory extending from 1841 to 1923. In the early part of 
his paper he gave an excellent summary of the knowledge so far 
reached in regard to cycles by meteorologists. I cannot do better 
than give the following quotation from Ids paper ; — 

It has become very obvious to those who have been actively 
engaged in this work that, quite apart from their mean intensities, 
apparent meteorological periodicities differ so much in tjrpe as to 
form several distinct olawes. First, we have a few that are pet- 
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manent, and practically unalterable, or only slightly variable in 
length, and any occasional failures or reversals of which are far less 
frequent than are those of the diurnal variation of temperature in 
winter. To this class belong the 3*i-year rainfall cycle at Oxford 
and the 5*1 -year wind direction one at various places. Then there 
are several that vary — it may be much — either in period, or phase 
angle, or amplitude, or (generally) in two or all three of these 
elements, but the changes in which seem to approximately repeat 
themselves after some length of time. These, evidently, are a'pparent 
periodicities, generally (but not always) the sum of two or more 
‘ interfering ’ real ones — the ‘ double lines,’ or close groups, in 
periodograms, found by Turner and others. In a few cases, where 
our meteorological records are relatively long enough, we have 
been able to determine the cycle of interference and to disentangle 
the individual terms perfectly. But the results of even simple 
interference are often startling ; it may operate in two very different 
ways, and either may easily transform a periodicity out of all ordinary 
recognition. If the amplitudes of two inteifering cycles are nearly 
alike, the combined or apparent cycle will, around one part of the 
long ‘ cycle of interference,’ have approximately double the range 
of either, the corresponding phases of the two reinforcing each 
other for several periods ; but at the opposite part of their ‘ cycle 
of interference,’ the phases will practically cancel each other out 
and there may cease, for some time, to be any appreciable variation. 
The apparent period will be the mean of the two real ones, except 
at one critical point when the phase angle will suddenly alter by 
180°. Should, however, the amplitudes of the two interfering 
periodicities differ considerably, the resulting apparent variation 
will be less changeable in range, and will have a mean period exactly 
equal to that of the more intense of the two which compose it, but 
its length will vary so much during the cycle of interference that at 
one time — ^fortunately not for very long — none but experienced 
investigators would consider it could possibly be the same. Unfor- 
tunately, interference is not always ‘ simple,’ as assumed in the 
foregoing remarks. I shall soon show instances of more complex 
kinds, my last and most important of which really demands some 
other distinctive name. 

“ A third class of meteorological periodicities is constituted by 
those of a temporary character, and some other unreliable or per- 
plexing ones, e.gr. cycles which have undergone a serious, abrupt 
change, which cannot well be ascribed to interference. With this 
class we are apt to associate — ^though I fear not very justifiable 
— periodicities that during a number of recent decades have assumed 
an important character, but which either appeared suddenly or have 
grown gradually in intensity from practically nothing to a really 
notable amplitude. Before their apparent births, no. matter how 
far back our records extend, we can find no certain indications of 
them.*^ 

From e^camining numerous papers and monographs I find that 
the 3a-year period has been recognized by a great number of workers 
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in different countries, though there is a slight difference in the length 
given for the J)eriod. Abbott, for instance, in analysing three 
temperature records in widely separated localities in the United 
States found a period of 3*25 years and one of 2 years 10 months. 
Other widely recognized periodicities in weather are those of 5 years, 
7 years and a small fraction, 11 years and about 34 years (the 
Bruckner cycle). 

The explanation of the existence of so many cycles is yet to be 
found. Some of them appear to be definitely solar in origin and 
others terrestrial. A quotation may perhaps be given from a paper 
by a Dutch observer at Batavia : — * 

“ The maxima and minima of the Batavia temperature coincide 
very well with the minima and maxima of the sunspots. According 
to measurements of the sun’s radiation this value is highest during 
the periods of sunspot maximum ; we have here a good example of 
Koppen’s paradoxon, that with a hot sun the air temperature near 
the earth’s surface is low in the tropics. 

“ The 3 years’ oscillation cannot be better demonstrated than 
in the most regular and demonstrative available example, that is, 
the air pressure curve of Port Darwin, North Australia. 

“ The fluctuations of the ii years and 3 years periods are phe- 
nomena which extend over the whole earth. The 3-yoar period is 
the most important of the two, because it has the greater 
amplitude. . . .” 

Dr. C. E. P. Brooks in reviewing this paper in the Meteorological 
Magazine (Vol. 55 , 1920 , p. 205 ) writes 

“ The solar period is well developed only where the response of 
climatic to solar conditions is of the simplest, as, for example, on 
the West Coast of Africa, which shows three periodicities of ii years 
(amp. 192 min.), 3-2 years (amp. i8o min.) and 2-1 (amp. 102 min.), 
together with a secular variation corresponding to that observable 
in sunspots since 1870 .” 

De Braak puts forward an hypothesis of resonance in the earth’s 
system of oceanic currents, in which the Polar ice-caps also play 
their part. It is supposed that the major impact is solar in origin ; 
but that the period is actually dictated by the time which it takes 
ice to melt and currents to shift. The reviewer concludes : — 

“And here, it seems, we have the explanation of why these 

g sriodicilies so frequently persist for a time and then break down. 

or the solar prominence period is not exactly 3 years but a few 
months longer, so that it will gradually outstrip the terrestrial 

* Atmospherio Variations of Short and Long Duration in the Malay Arohi* 
pelago and the possibility to forecast them* By 0. De Braak. ( Veiiuu^ingyn 
Magnetiseh en Meteorologioal.) (Obserratorium ta Batavia No. 5, 1019.) 
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period. After aiding the latter for a few cycles, it will gradually 
come to oppose it ; a periodicity will die out, or perhaps skip a year 
or two, and reappear at the wrong dates, when the resonance is 
re-established.” 

Captain Brunt found the 3*i-year period most clear in the long 
record of temperature in Berlin ; but in examining a large number of 
continental records he found besides the ii-year period so many 
longer periodicities that it is impossible to believe they are all, or 
many of them, real. The well-recognized longer periodicities are 
22*4 years, 34 to 35 years and 50 years. 

The various meteorological periodicities which are generally 
recognized, or fairly well authenticated, are set out in Table II below 
in which they are compared with like periodicities in other phenomena. 
Analysis by the usual method of the periodogram, and even harmonic 
analysis, seems to yield a number of periodicities some of which have 
to be regarded with suspicion, if there is no independent evidence of 
their reality. It may be worth while to suggest that a good way of 
settling which are real periodicities will be to search for localities 
in which a particular periodicity is strongly developed. It appears 
that there are certain sensitive areas, as they might be called, for each 
periodicity, where it is so strongly developed as to predominate over 
others. The ii-year period, for example, is particularly strongly 
developed in the region of Lake Victoria Nyanza, and the water level 
of that lake has fluctuated in remarkable correspondence with the 
curve of mean sunspot areas.’*' 

Assistance may be obtained also from the study of cycles in 
secondary phenomena. For instance, there are long records of the 
flood levels in lakes which have no outlet : that is to say, drain to 
an inland basin ; of the advance and retreat of glaciers ; and of the 
thickness of rings of tree growths. In every case these depend upon 
the rainfall or snowfall of the locality or on the rainfall of the sur- 
rounding or neighbouring region. 

The only difiiculty which applies to the interpretation of the 
records of flood levels of great rivers is that the river basin may very 
likely include regions subject predominantly to different periodicities, 
so that the fluctuation of the level of the main river is a compound 
of the variations of its principal tributaries. 

An excellent example of the use of river levels is an investigation 
by Dr. C. E. P. Brooks of a long record of the annual flood levels of 
the Nile, extending from A.n. 641 to 1461, which was compiled from 
the original Coptic records and corrected to the modern calendar by 

* See l^per by Sir Richard Gregory on Weather Reourrences and Weather 
Qyolee, QJ. Jfed. dfcc., VoL LVI, p. 103, April, im 
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Table IL 

Comparative Table of Cycles, 



Growth 
Bings of 
Trees 
Europe 
and N. 
Amenca. 


2-26 

( 2 * 66 ) 


( 3 * 2 ) 


6-6 


( 9 * 5 ) 


11 


14 


( 19 ) 


38 


100 


(a) Average of minor xtrade oyele. (6) Frequent lengths of the trade cfyele* 
(c) Cr<^BU.S.A. (d) European Weather records. 

(«) O.G. Abbott, U.S. A. temperatures. (/) U.S.A. weather. 

[g) Schuster’s sunspot periods, others mostly Tomer’s, (it) Solat promitieitce|. 

The figures in parentheses are not |dven with confidhnoe by the authorii 
concerned or are for some other reason doubtful. > 
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Mr. J. 1 . Craig.* Dr. Brooks found a large number of periodicities 
which are set out in Table II, and many of which are well- 
recognized periodicities in weather records in various parts of the 
world. He found also, however, a few which have not been recorded 
elsewhere. Fluctuations of lake levels such as the Caspian Sea in the 
34-year period and Lake Victoria in the ii-year period have been 
already referred to, and there are many other examples. It may be 
of interest to mention that a lake in Upper Burma with no outlet 
had to be drained by the Public Works Department digging a canal 
at considerable expense because the railway became frequently 
flooded in the late 20’s of this century, having been constructed no 
doubt during the dry phase. 

Most glaciers show some periodicity in advance and retreat : 
in the 2-year, ii-year or 34-year cycles; and some give indications 
of more than one cycle. There is, however, a greater or less lag with 
reference to the meteorological records. It is, however, in the thick- 
ness of the rings of tree growth that some of the longest records of 
periodicity in the weather are available. This work was initiated 
on a large scale in the United States and has been extensively 
pursued by Prof. A. E. Douglass. f Many hundreds of trees have been 
measured with records extending for three or four hundred years, 
and many with more than five hundred. That the records are 
reliable and correctly interpreted may be inferred from the fact that 
it has been possible to cross date them as between different trees 
over extensive areas, so that the same years of abundant or deficient 
rainfall arc recognized as having similarly affected each tree . Similar 
results have been obtained with the rings of trees in Scandinavia, 
North Germany and elsewhere. The cycles found by Prof. Douglass 
are given in Table II. 

There seem to be two main theories ns to the causation of weather 
cycles. Most investigators attribute them to solar influences ; but 
a few have sought to show that they may be due to influences set up 
by the motions and conjunctions of certain planets. There are two 
theories of the solar cause : the old one of fluctuations of the sun’s 
radiation of heat and light, and a modern theory that there is a 
fluctuation in the bombardment of electrons emitted by the sun, 
which has electro-magnetic effects, and indirectly affects precipita- 
tion. I think it may be said that the solar radiation theory has the 
widest acceptance. It is receiving striking confirmation from actual 
measurements carried out at several stations; but this does not 
exclude the possibility that electronic emissions are responsible 
partly or wholly for some of the observed cycles. 

♦ Memoirs of Boy. MetL Soc.^ Vol. 11, No. 12. 

f Climatie Cycles and Tree-growth, Washington, 1919; also Beport of 
Smithsonian InsttMion for 1931. 
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(e) Periodicities in Sunspots and Sola/r Radiatim. 

To establish the theory of solar radiation as the cause of weather 
cycles it has been natural to test the coincidence with cyclical 
changes in the sun’s condition which can be actually seen. These 
are the sunspots and the solar prominences. The former vary in the 
well-known period of about ii years, the latter in the ii-year period 
and in a shorter period of about 3*6 to 3*7 years. 

The sunspot cycle is by no means regular, the individual periods 
varying from 8 years to as much as 17 years in length. Records of 
sunspots considered to be reliable go back more than 200 years. I 
have taken the periods from maximum to maximum in whole 
numbers and have constructed a table of frequency for 28 periods 
similar to that which I have given for trade cycles, with the following 
result : — 

Duration in years ...7 8 9 10 11 12 13 14 15 16 17 
Number of periods ... 03249440 1 0 1 

The variation of length of the sunspot period is well recognized; 
and it has been suggested that its variation is periodic in one or more 
long cycles. 

A study of the literature on the sunspot cycle disposes of the facile 
criticisms of my father’s theory of the dependence of the regular 
recurrence of crises on solar influences. It has been generally 
supposed by economists that the re-determination of the solar 
period as 11*125 years instead of 10*45 years, as it was supposed to 
be when the theory was put forward in the 70 ’s of last century, has 
effectively disproved it. The fact is, however, that during the 
period for which there was a regular recurrence of crises at intervals, 
the average of which was 10*44 years, the actual average length of the 
sunspot cycle according to modern data was about io*8 years. It 
was the inclusion for the purpose of obtaining the average of earlier 
cycles before 1700 and the addition of those subsequent to 1870 
which lengthened the average period to 11*125 years. In fact the 
average length of the cycles which have occurred since 1870 is ii*6 
years. 

Prof. Schuster’s well-known harmonic analysis of the sunspot 
data led him to recognize six cycles in the sunspot variations which, 
stated in order of amplitude, are as follows, in years : 11*125, 
i3*S> S*S^? 4’79» 3*7i* Other investigators a few years later, notably 
Kimura’Und Prof. H. H. Turner, found a much larger number of 
periodicities. Prof. Turner’s are given in Table II. 

It will be of interest here to notice a remarkable paper by Prof. 
Turner in which he seeks to explain the peculiarities exhibite<| iby 
solar activity as measured by the mean monthly areas of sunspots. 
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It is entitled On a simple Method of Detecting Discontinuities 
series of Kecorded Observations, with an application to Sunspots, 
suggesting that they are caused by a Meteor Swarm due to successive 
encounters of the Leonids with Saturn, which has more than once 
been considerably perturbed by the Leonid Swarm/’ It is an old 
theory that changes in the sun’s activity and intensity of radiation 
are due to a vast number of meteorites falling into it at certain times. 
Prof. Turner shows how the swarm of meteorites following an 
elongated orbit loses meteorites to the sun at perihelion, and may 
from time to time have its orbit markedly disturbed by passing near 
one of the planets, especially Saturn, or by actually interlacing with 
another meteor swarm following a different orbit, which events would 
explain the apparent discontinuities in the cycles of solar activity. 
He also gives a mathematical method of proving discontinuity in a 
series of figures following a periodic law. 

No sunspot swarm of meteors has been actually observed ; but 
meteorites are too small to be visible at a distance of millions of miles. 
We know only of swarms which happen to pass so close to the earth 
that a few of their meteorites are attracted to the earth. It is con- 
ceivable that each of the cycles of solar variation, and of the weather 
cycles supposed to be due to solar influence, is caused by a separate 
meteor swarm. In this case the periods of these solar cycles need 
have no simple relation to one another. The usual tendency is for 
the investigators to regard these cycles as multiples or sub-multiples 
of one another ; but there is no need for them to be so. In the case 
of weather cycles, and cycles in prices, periods which are half or double 
a well-marked period may be explained as due to both the maxima 
and minima of the longer cycle creating conditions of maximum, or 
the reverse, in the other phenomenon. Thus, the fluctuation of 
prices in a period of 5 J years might be due to conditions of poor 
harvests being caused by the weather cycle at both maximum and 
minimum of the ii-year period. Excessive dryness and excessive 
moisture can both produce scarcity of grain. 

The reality of cyclical fluctuations of the heat radiated by the 
sun has been proved in recent years by accurate measurements which 
were commenced by Mr. C. G. Abbott and Mr. F. E. Fowls at the 
Smithsonian Astrophysical Observatory at Mt. Wilson in California 
in 1906. The “ solar constant ” has proved not to be a constant, 
but a variable, there being cyclical fluctuations of various periods 
from a few months to several years. Great difficulty watf experienced 
in freeing the observations from the effects of moisture and. dust in 
the atmosphere ; and for this purpose independent observations 
were undertaken at specially chosen elevated stations, namely 
Harqua Hala in Arizona, Montezuma in Chile, and in recent years 
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on a mountain in South-west Africa. Th e elimination of atmosph eric 
influences is now based on two independent methods ; so that the 
observations must be regarded as correctly representing the variation 
of intensity of solar radiation. The results as quoted by Mr. Abbott * 
yield the following periodicities, with amplitudes as in the second 
column : — 


Period in Months. 

7 

8 
11 
21 
25 
45 
68 

135 


Amplitude in Sun-calories. 
0 005 
0 005 
0 009 
0 004 
0 010 

0013 

0014 


At this point I should like to acknowledge the very kind assist- 
ance I have received from Dr. C. E. P. Brooks, of the Metedrological 
Ofifice, who has given me much information and many references. 
I wish also to thank Mr. C. G. Abbott, of the Smithsonian Institu- 
tion, and Dr. W. J. S. Lockyer, Director of the Lockyer Observatory, 
Sidmouth, Devon, for kindly supplying me with references and 
literature. 


VI. Synthesis of Causes. 

(a) Mechanism of Cyclical Change of Climate and Effects on Crops, 

It remains for me to attempt to give a general picture of the action 
of the physical causes upon harvests and of their reaction upon trade 
and industry ; and to indicate in the broadest terms the effects of 
progressive changes in economic development and social organiza- 
tion upon the features of successive trade cycles. The reactions of 
the secular trend of the price-level must also be considered. 

That the radiant heat received by the earth from the sun varies 
from year to year has long been suspected, but only lately by the 
direct measurements under the control of C. G. Abbott just described 
has it been definitely established. The manner in which cyclical 
changes of the sun’s radiation produce weather cycles is highly 
complex, but is probably fairly well understood; and may be 
summarized as follows. 

Sunshine beating on the oceans in the tropics and subtropical 
belts evaporates water faster when the sun’s rays are hotter. This 
happens every year, of course, in subtropical regions on the approach 
of summer, and is responsible for the monsoon rainfall. The blanket- 
ing effect of increased moisture in the atmosphere, as well as actual 

♦ " Periodicity in Solar Variation,” Smithsonian MisedUtneous CoUeetions, 
Vol* 87, No. 9, 1932. For further references on the subject of the variation 
of solar heai radiation, see Appendix 11 of this paper. 
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rainfall, cools the climate during the monsoon periods, so that in such 
countries it is actually cooler in the height of summer than it is 
before or after the monsoon period. In similar manner in a year 
when the sun is radiating more heat than during a preceding year the 
atmosphere in tropical and subtropical regions becomes more charged 
with moisture, and gradually this condition extends all over the 
earth. This has two important results : with more moisture in the 
air rainfall is increased in most places, but decreased in some, owing 
to changes in winds and ocean currents. Secondly, the temperature 
at the earth’s surface is reduced owing to the absorption of heat by 
the water vapour in the air. This is the explanation of much con- 
troversy over the question whether the sun’s radiation is greater at 
sunspot maximum or minimum. Abbott has fixed a lag of 2 J years 
in the terrestrial temperature curve relatively to that of solar 
radiation in the 5*6 years cycle, anda shorter lagforeach of the shorter 
cycles, almost in proportion, the reason being apparently the com- 
paratively local effects of the shorter cycles.* 

Briickner showed many years ago that the world’s land surface 
may be divided into regions having a generally moist or “ oceanic ” 
climate and regions having a dry or “ continental ” climate. The 
former is characteristic of the margins of the great land masses (but 
on the Western coast often stretching hundreds of miles inland), and 
the latter of the interior of continents — the great plains or steppes, 
usually fertile if moisture is sufficient. Since hot air rises, there is 
low pressure over the continents in summer and high pressure over 
the oceans. In winter the conditions are reversed. At the beginning 
of a period when the earth receives more heat from the sun the 
boundary between continental and oceanic climates is affected, being 
pushed outwards in summer and drawn inwards in winter. 

The cycles in solar radiation and the weather appear to affect 
crops mainly by varying the moisture — principally through the 
rainfall. As the maximum of radiation approaches, or is reached, 
a hot dry year is succeeded by one with rainfall well above the 
average. In regions of continental climate the usual cause of crops 
failing is drought; but on the margins of continents, where the 
oceanic climate prevails, it is usually excessive moisture which 
damages or destroys the crops. Hence in the hot dry year the 
harvests fail in the continentalregions and are good in coastal regions ; 
and vice versa in a wet year, 

(b) Commercial Crops Extended over Interior of Continents, 

It is obvious that if the areas sown in thesfe two types of climate 
'were equal there would be compensation to such an extent that cycles 
* Animd Beport of Smithsonian Institution for 1931, p. 196* 
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in weather conditions would have little or no effect on the volume of 
agricultural prodtlce offering in the world’s markets. Since the 
beginning of the nineteenth century, however, the distribution of 
crops on the earth’s surface has been profoundly modified. Inland 
transport was so costly, except along the great rivers, until the 
building of railways, that international trade in grains was practically 
confined to the coastal regions. The market was dominated by 
success or failure of the crops in the regions of oceanic climate. The 
opening up of the great continental plains for commercial agriculture, 
first by steamers on the rivers and then by railways, enormously 
extended the cultivation of cereals in regions of dry climate, until 
gradually markets came to be dominated by the success or failure of 
harvests in the interior of continents. 

Wheat cultivation spread in the second half of the nineteenth 
century throughout the warm dry interior of continents, wherever 
rainfall was sufficient in most years and transport facilities were 
developed. With the adoption of “ dry ” cultivation in the semi- 
arid tracts of the western United States the area has been con- 
siderably extended during the present century. There has been, 
of course, an actual contraction of the cultivation of wheat, except 
when heavily protected, in regions of oceanic climate, like the 
British Isles, because a comparatively dry climate suits it better. 

The opening of the Panama Canal, the practical elimination of 
Eussia from the markets of the world as a seller of agricultural 
produce on a large scale, and the immense extension in India of the 
area protected or developed by canal irrigation, the development of 
commercial crops like cotton in Kenya and the Soudan, and the 
extension of cultivation in W. Australia and the Argentine, are all 
factors of economic importance likely to change in some degree the 
fluctuation of the world’s total agricultural produce as the result of 
weather cycles. 

Of course, there are numerous other factors which have come into 
operation of recent years such as tariffs and subsidies in aid of 
agricultural producers, and changes of demand, especially the 
substitution of meat and various minor foods for wheat in many 
countries. All these are secular changes, likely in many cases to 
have permanent effects. I mention them to show that it would be 
foolish to expect the response of the world’s economic system to 
climatic cycles to remain unchanged when the system itself is in a 
state of rapid development. Such considerations show that each 
trade cycle must be studied in the light of the conditions of develop- 
ment of industry, transport and trade which characterize it and its 
predecessors. They also warn us that attempts to draw conclusions 
from correlations of long series of figures of crops, industrial 
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production and other economic phenomena, not of a purely local 
character, should be regarded with some suspicion, and be judged 
in the light of information available as to changes in the material 
basis of our civilization, no less than the habits and distribution 
of the world’s population. 

The whole subject is excessively complicated ; and all I am able 
to do is to give a simplified general idea of the physical and economic 
fluctuations and secular changes. For instance, the causation of the 
weather, particularly in the coastal regions, is far more complicated 
than I have indicated. There is a well-marked cyclical shift of the 
storm tracks over North America and the North Atlantic both in the 
3-year and 1 1 -year weather cycles; and, of course, the frequency of 
storms in a locality is an important factor in its pressure and rainfall 
records. The number of cycles and pseudo-cycles discovered in 
meteorological phenomena suggests that there arc centres or areas 
from which the impulses of extra-terrestrial energy fluctuations start 
spreading themselves as the atmospheric circulation proceeds with 
its swing ; but modified and even reversed by prominent physical 
features, such as mountain ranges, and perhaps subject to something 
like an effect of reflection from ocean currents, which change with a 
lag varying according to the length of the cycle. 

(c) Want of Fit of y^-year Trade Cycle to 3*2 or 3*66 years. 

There are still some questions unsettled in the connection of trade 
fluctuations with weather cycles. For instance, I stated earlier in 
this paper that if the minor trade cycle were exactly 3 J years in length 
we should expect the actual fluctuation to give periods of 3 and 4 
years alternately ; whereas this cycle is most often 3 years in length, 
sometimes 4 years and occasionally 5 years. When preparing my 
paper for the British Association in 1910, to which I have referred, I 
estimated the length of this period by counting the number of cycles 
from 1907 back to 1695. I counted 62 periods and found their 
average length to be 3*42 years, as can be seen in the published sum- 
mary of the paper. I stated that the discrepancy between this figure 
and 37, the period of the solar prominences, and 3*6, the period of 
fluctuation of the barometric pressure at Bombay, Cordoba and many 
tropical stations, required further investigation. This question has 
received my attention at intervals ever since. It was most interest- 
ing to find that Sir William Beveridge in his analysis of the fluotua^ 
tions of wheat prices found a distinct maximum in hi^ periodogram 
at 3*415 years. Yet I can find no physical cycle even suggested with 
a periodicity of that length. The explanation I would now suggest 
is that economic phenomena are liable to follow either of the two well- 
established cycles of 3*2 (or 3*1) years and 3*6 (pr 3*66) years* Per- 
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baps the 1 1 •2-year solar, or the io'4-ycar cycle, imposes itself, so that 
there is a jump from one to the other of these two short-period cycles ; 
or it may be that wars, or non-recurring economic events, have 
effected the change. It may bo that crops in some regions respond 
mainly to tho 3*2-year cycle, and in other regions, as in the United 
States, to the 3* 6-year cycle ; and that some long-period fluctuation 
brings first one, then the other, of these types of regions into play as 
the predominant influence on commercially marketed crops. 

(d) Conclusion. 

A section of this paper was devoted to secular changes of price- 
level ; but I have said nothing about secular climatic changes or long 
cycles. It is well established that slow secular changes of climate 
have been taking place in several countries over many centuries; 
but these are not fluctuations of the type with which we are concerned. 
There are, however, some well-recognized long cycles the possible 
economic influence of which must not be overlooked. Those usually 
recognized are 34 years and 50 years ; and 68 years and 100 years are 
suggested. I have no evidence to suggest that so-called secular 
economic changes arc due to these longer weather cycles in any 
degree, and do not suggest it ; but it may be of interest to note that 
civil engineers are becoming alive to the importance of acquainting 
themselves with the longer cycles in rainfall. So many instances 
have occurred in various countries of highest recorded flood levels 
having been overtopped, and dykes or dams burst, and of drainage 
allowed under railways, etc., having proved insufficient, and so 
causing floods, that engineers are beginning to enquire as to what 
phase of a long cycle the records on which they rely relate. 

The purely economic phenomena of fluctuations of prices, business 
and industry have received so much attention from economists that 
my tendency in this paper has been to omit considering them, and 
to concentrate on those aspects of the problem which are less well 
known. My view is that physical causes are probably important, 
but not all-important in the generation of the trade cycle ; but that, 
onc6 it is set going, the successive phases of the cycle are mainly an 
economic phenomenon, and must follow one another in the well- 
known order. At the same time, good or bad harvests impinging on 
the cycle of economic activities may alter its tempo and may bring 
it to an end or extend it. 

Confirmation or disproof of hypotheses such as are contained in 
this paper awaits the result of detailed statistical investigations. So 
far, in this country, both in meteorology and in economics, statistical 
investigation of fluctuations and cycles has had to be undertaken by 
individuals, mainly in their spare time and with little or no financial 
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assistance from public sources. This is not as it should be. The 
question of settling definitely the meteorological cycles is one of 
paramount practical importance for agriculture, and of interest to 
the general public, because such knowledge would render feasible 
long-range weather forecasting with sufficient accuracy to be of great 
service. Knowledge of the weather cycles and their correlation with 
crop cycles in different countries would also be of the greatest value 
to economists, as the foundation of an intensive statistical investiga- 
tion of industrial fluctuations. Governments and universities should 
devote to meteorology and economic statistics funds for research on 
the same scale as those devoted to astronomy, geology, physics and 
chemistry. The methods of investigation have already been de- 
veloped by independent workers in many countries. All that is 
needed is large-scale research organization to apply them to these 
problems which remain in many respects so baffling, and the solution 
of which is of more than ordinary importance to civilized mankind. 

APPENDIX I 

(Extract from article on the Art of Economic Development, section 
on Cyclical Fluctuation of Prices, by H. S. Jevons, Indian 
Journal of Economics ^ Vol. II, pp. 43-5.) 

There is no index number of prices for the century preceding 
1782 ; but the course of prices can be inferred fairly accurately from 
the total value of foreign trade, as may be seen by comparing prices 
and trade in the nineteenth century ; and fortunately we have official 
returns extending back to 1700. The maximum of foreign trade does 
not always coincide exactly with the year of maximum prices ; and 
two other sets of figures have enabled me to make the necessary 
verification or correction one way or the other. Back to 1731 1 have 
used the statistics of bankruptcies,* adopting the rule that when 
prices are rising rapidly bankruptcies are low, and that the first year 
of higher bankruptcies after one or two low years is the year of 
maximum prices in which the turn came. Prior to 1745 1 have made 
use of a series of figures giving the annual production of tin in the 
mines of Cornwall and Devon as far back as 1667, f and these figures 
give very striking maxima of production, sometimes in the same 
year as a trade maximum, but more often in the year following. 
This latter is exactly what wo might expect, as the response of 
production to high price would not be rapid in those days, and the 
fall of price was not usually serious until the year following the 

♦ W. S. Jevons, Investigations in Currenoy and Finance, edition of 1885, 
ohart at end of the volume. 

t The Stannaries, by G. R. Lewis. 
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highest price. Wo find the same thing in the nineteenth century in the 
output of coal, partly owing to the long contract system, that a year 
of maximum output comes a year later than the year of maximum 
price. I have little hesitation, therefore, in giving the following list 
of years of maximum prices ; * but should add that those prior to 
1700 are based on the statistics of the production of tin only, sup- 
ported, however, in the case of 1686 by the fact that a crisis began 
to develop in that year,f and in the case of 1696 by an index- 
number calculated from Houghton’s valuable prices quoted by 
Thorold Rogers. { 

APPENDIX II 
Bibliogbaphv 

In this brief Bibliography are printed the references, to books 
and papers on various economic and scientific subjects, which I 
collected whilst preparing this paper. It makes no attempt even to 
approach completeness in any branch of the subject of trade fluctua- 
tions and their physical causes; but it may prove useful to other 
economists who wish to begin pursuing the subject in original 
sources. Except in the first section, the order of the entries is 
roughly chronological, the more recent coming first. In some cases 
a brief note of the contents is given. 

Economics and Statistics 

This section is confined to (1) books and papers which include 
treatment of the dependence of business activity on harvests in 
connection with the trade cycle, and (2) price fluctuations of agri- 
cultural produce. 

Timoshenko, V. P. The Role of Agricultural Fluctuations in the 
Business Cycle. Michigan Business Studies, Vol. II, No. 9, 1930. 
PiGou, A. C. Industrial Fluctuations. 2nd ed. London. 1928. ' 
Robertson, D. H. The Study of Industrial Fluctuations. 2nd ed. 
London. 1915. 

WiLEV, C. A. Agriculture and the Business Cycle — A Study in the 

- Post-War Disparity of Prices. University of Wisconsin: 
Studies in Social Science and History, 1930. 

Beveridge, Sir Wm. H. British Exports and the Barometer, 
Economic Journal, 1920. 

• These dates differ in some cases from the dates of “ collapses given by 
me in BritUn Assoc, Rep., 1910, p. 683, but the collapse ordinanly came a year 
or so after the maximum. 

t W. R. Scott, Constitution and Finance of English Joint Stock Com- 
panies to 1720, Vol. I, p. 464. 

t Ristory of Agriculture and Prices, Vol. VI. The index numbers 
calculated from fifteen commodities are: 1693, zoo; 1694, 103; 1695, tos; 
1696, 115; 1697, 1 14. 
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Beveridge, Sib Wm. H. Weather and Harvest Cycles. Economic 
Journal, VoL xxxi, 1921, p. 429. 

do. Wheat Prices and Eainfall in Western Europe. J,R,S,8,, 
VoL Ixxxv, 1922, pp. 412-78. 

Kitchin, Joseph. Cycles and Trends in Economic Factors. Bev, 
of Econ, Statistics, VoL v, No. 1, Jan. 1923, p. 10. 

(Demonstrates the existence of a minor cycle of 3*33 years 
(40 months) in statistics of U.S.A. and Great Britain.) 

Shaw, Sir Napier. The Air and its Ways. Camb. Un. Press. 1923. 

(The relation of crops to weather is discussed in Chaps. XII 
and XIII, and the author resumed his study of periodicity in 
the yield of wheat for Eastern England.) 

Andrew, A. Piatt. The Influence of Crops on Business in America. 
Quart, Journ. of Econ., VoL xx, 1906, pp. 323-52. 

Clayton, H. H. The Influence of Rainfall on Commerce and Politics. 
Popular Science Monthly, VoL lx, 1901, p. 158. 

(Commercial panics in U.S.A. have occurred cither during or 
shortly after periods of deficient rainfall in the Ohio Valley.) 

Moore, H. L. Economic Cycles — Their Law and Cause. 1914. 
do. Economic Generating Cycles, 1923. 

Thorpe, W. L., and Mitchell, W. C. Business Annals (especially 
the Introduction). New York. 1926. 

Burton, Theodore. Financial Crises and Industrial Depressions. 

Fisher, Irving. Booms and Depressions — Some First Principles. 
New York and London. 1933. 

(This book is mentioned for its summary of trade cycle 
theories. Its author criticizes theories of cycles, and especially 
those invoking extra-terrestrial causes.) 

Periodicity of Sunspots 

Goschl, Franz. Zur 3.2-jahrigen Periode in den Sonncnflecken . 
Annalen der Hydrographic und Maritimen Meteorologie, Bd. Ivii 
(1929), pp. 226-31. 

Oppenheim, S. (of Vienna). Ueber die Perioden der Sonncnflecken. 
Gerlands Beitrdge zur Geophysik (Leipzig), Bd. xx, 1928, p. 379. 

F4nyi, von J. Die Periodicitat der Protuberanzen nach Beobach- 
tungen in Kalocsa. Kalocsa (Selbstverlagder Sternwarte). 1922. 

Turner, H. H, On a Simple Method of Detecting Discontinuities 
in a Series of Recorded Observations, with an Application to 
Sunspots, suggesting that they are Caused, etc. * Mon, Not, 
Boy, Astron, Soc,, VoL Ixxiv (1914), pp. 82-109. 
do. On the Expression of Sunspot Periodicity as a Fourier 
Sequence. Mon. Not. Roy, Astron. Soc,, VoL Ixxiii, 1913, p. 714. 

(Contains discussion of theory of analysis of supposed periodic 
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series, and critical examination of Kimura’s method and results, 
and Prof. Turner’s new results of sunspot periodicities.) 

Dale, J. B. Fluctuations in the Epochs of Sunspot Maxima and 
Minima. Mon. Not. Roy. Astron. Soc., Vol. Ixxiv (1914), 
pp. 664-9. 

Kimura, Hisashi. On the Harmonic Analysis of Sunspot Relative 
Numbers. Mon. Not. Roy. Astron. Soc., Vol. Ixxiii (1913), p. 643. 

(Kimura obtained the following principal periods ; — 


1 in Years. 

Amplitude. 

20*03 

10*4 

12*05 


11*114 


10*48 

14*9 

9.99 

14-3 

8-55 

10 * 6 ) 


Schuster, A. Periodicities in Sunspots. Phil. Trans. Roy. Soc., 
Ser. A, Vol. 206 (1906), p. 71. 

Clough, H. W. Synchronous Variations in Solar and Terrestrial 
Phenomena. Astrophysical Journal, Vol. xxii (1905), p. 42. 

(Shows that the sunspot period of about eleven years has varied 
in length, and that this variation was of a systematic nature.) 


Fluctuation of Solar Radiation 
Abbot, C. G. Forecasts of Solar Variation. Smithsonian Misc. Coll., 
Vol. 89, No, 5. 1933. 

do. Periodicity in Solar Variation, ibid., Vol. 87, No. 9. 1932. 

(Important account of the author’s latest results.) 

do. Variation in Solar Radiation. “ Terrestrial Magnetism,” 
Vol. 33, 1928, p. 150. 

do. Twenty-five Years’ Study of Solar Radiation. Report of 
Smithsonian Institution for 1931, pp. 175-198, and 117-124. 

(Describes history of the observatories and apparatus used, 
and briefly the methods of reduction and results obtained.) 

Solar Radiation Periodicity and the Weather 
Moran, C. Sun’s Changes Govern Weather. Tycos. Rochester, 
N.Y., 1932, pp. 17-18. (Brief popular account of the theory.) 
Abbot, C. G. Weather Dominated by Solar Changes. Smith. Misc. 

Vol. 85, No. 1. 1931. 

Clayton, H. H. Solar Radiation and Weather, or Forecasting 
Weather from Observations of the Sun. ibid., Vol. 77, No. 6 . 
1926. 

do. Solar Activity and Long-Period Weather Changes, ibid., 
Vol. 78, No. 4. 1926. 
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Clayton, H. H. The Atmosphere and the San. Smith Misc. 
Coll, VoL 82, No. 7. 1930. 

(The foregoing are three monographs of importance, dealing 
technically with various aspects of the subjects. In Clayton’s 
view the solar cycles and most weather cycles are the harmonics 
of the fundamental 22*6 year solar cycle.) 

Clayton, H. H. World Weather. Macmillan, 1923. 

Setter, E. : Sonnenflecke und Gewitter in Siberion. Meteoro- 
logische Zeitschrift, Vol. 43, 1926, p. 229. 

(On Thunderstorms in Siberia and sunspots. See also 
abstracts in Quart, Journ, Roy, Met, Soc,, 1927, p. 69, and 
Meteorological Magazine, Vol. 61, 1926, p. 61.) 

Browne, H. J. Long-Eango Weather Forecasting. Scientific 
American, August, 1924. Vol. 131, p. 82. 

(A full popular illustrated account of Abbot’s apparatus, 
methods, and results, with some meteorological theory.) 

Huntington, Ellsworth. Earth and Sun— An Hypothesis of 
Weather and Sunspots. New Haven; and London, Oxford 
Press, 1923, pp. xxv, 296. 

Angstrom, A. Solar Constant, Sunspots and Solar Activity. 
Astrophysical Journal, Chicago. Vol. 55, 1922, p. 24. 

Koppen, W. Lufttemperaturen, Sonnenflecke und Vulkanaus- 
briicke. Meteorolog, Zeitschrift, Vol. 31, 1914, p. 305. 

Kullmbr, C. J. Latitude Shift of the Storm Track in the 11-year 
Solar Period, 1883-1930. Smith, Misc, Coll, Vol. 89, No. 2. 1933. 

Weather Cycles 

Brooks, Dr. C. E. P., and Theresa M. Hunt. Resultant Wind 
Direction in London : Its Periodicities and its Effects on Rain- 
fall. Meteorological Magazine, Vol. 68 (August 1933), p. 154. 

Shaw, Sir Napier. Manual of Meteorology; Vol. II (1928), Chap. 
VII. 

Gregory, Sir Rich. Weather Recurrences and Weather Cycles. 
Quart, Journ, Meteor, Soc,, Vol. 66, 1930, p. 103. 

Walker, Sir Gilbert W. On Periodicity. Q^art, Journ, Roy, 
Meteor, Soc,, Vol. 51, 1925, pp. 337-46. 
do. On Periodicity and its existence in European Weather. 
Memoirs of Roy, Meteor, Soc,, Vol. I, No. 9, 1927. 

Brooks, Dr. C. E. P. Relations of Solar and Meteorological Phe- 
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investigators if I bring together references relating to* methods of 
determining periodicities in series of solar, meteorological or other 
observations. There is widespread dissatisfaction amongst investi- 
gators of such periodic phenomena with the use of harmonic analysis 
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Discussion on Mr. Jevons’s Paper 

Dr. E. C. Snow : There are particular reasons lor expressing 
our thanks to Mr. Stanley Jevons for his paper this evening. 
Though Mr. Jevons promised his paper at the beginning'of the session 
I know that owin^ to pressure of many other events he has not 
bfeen able to write it until recently, and has suffered from ill-health 
While he has been working on it. In the past fortnight it has been 
a question of a race gainst time and the printer for him to get 
the paper finished. Imere is special reason for gratification in 
having the paper, inasmuch as 67 years ago, I think, Mr. 
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J^vons’s distinguished father also gave a paper to the Society. 
This, so far as I am aware, is the only case of papers being pre- 
sented to the Society by a father and a son. The fact that 
Mr. Jevons’s father was a pioneer in statistical analysis of the 
sort which has now come into general use makes it particularly 
gratifying to welcome the paper this evening. 

We must all have recognised the very wide appeal of the paper. 
I interested myself when reading through it in making a note of 
the various classes of people to whom it is likely to appeal. These 
include agriculturalists and astronomers, bankers, economists, 
engineers, Egyptologists and epidemiologists, mathematicians and 
meteorologists, physicists, silviculturalists and last the plain business 
man. It is as a hybrid between a mathematician and a business 
man that I approach the paper. The fact that any graphical 
representation of prices or production or any index of trade has 
more or less cyclical fluctuations is, of course, common knowledge, 
and at the beginning of the fourth section of his paper Mr. 
Jevons classifies the theories as to the causes of these cyclical move- 
ments under the four headings — ^psychological, monetary, industrial, 
and physical. I should like to aad a fifth, namely, the operation 
of pure chance. Mr. Jevons says (p. 565), “ The theory which 
I hold is that the trade cycle is a phenomenon whicn would 
continue even if, by some miracle, the harvests throughout the 
world were to become as certain in their yield as the output of the 
factory.’’ I am inclined to agree with this because even if the 
monetary, industrial and physical factors were stable the random 
variations involved would, when aggregated, produce a cyclical 
curve. I think that too little regard is paid to the effect of pure 
chance in explaining trade and business affairs. It is not easy to 
describe what I mean in general terms, and I will illustrate this 
point by an example from my own experience. When this coimtry 
went off the gold standard in September 1931 there was an increase 
in industrial activity here for a while. In the leather industry 
there was definitely an increase in consumption and in production, 
leading for a while to an increase in hide prices. It was recognised 
at the time that unless other countries increased their demand the 
increase in prices could not bo maintained. There is always a 
steady weekly supply of hides coming forward in the world and 
the fact of some increase in consumption in this country without a 
corresponding increase occurring in the other main countries of 
consumption, notably America and Germany, is insufficient to 
maintain a movement. Prices slumped back again and in the 
curve of prices the movement of September and October 1931 is 
merely one of those fluctuations which smooth out, and not part 
of a defii^te cyclical movement. But in March of this year circum- 
stances in America became very similar to those here in September 
1931. She also had a depreciated currency and had developments 
in trade activity and increased production and consumption. Hide 
prices rose fairly rapidly. On this occasion, however, almost at 
the same time events in Germany led to increased demand for 
leather over there and the equipnient of large numbers of unem- 
ployed with boots at a time when supplies were small led Germany 
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to increase her activity in buying hides. By a coincidence which 
must be ascribed purely to chance, these two events occurred just 
before Easter, at a time when we in this country were having three 
or four weeks of exceptionally good weather, and the population 
here apparently had made up its mind that Easter was to be an 
open air holiday, and bought boots and shoes on an unprecedented 
scale. Our own boot manufacturers were rather bare of stocks 
of leather and this led to an increase in the demand for hides in 
this country. The three independent events in America, Germany 
and this country, by happening to synchronise, have caused a very 
definite movement upward in the market, which appears likely to 
be maintained, as it has now considerable power behind it, through 
the increased demand not of a country represented merely by 
40 million but by three countries represented in the aggregate by 
nearly 250 million. Now it is a matter of pure chance that these 
events happened to synchronise. If they had occurred with a 
three or six months’ interval between them no one of them acting 
alone would have been sufficient to have maintained prices at a 
higher level, and the curve of prices would have been a jagged line. 
Coming together as they did the movement has been great enough 
to produce a phase of a cyclical movement. This must, I think, 
be attributed purely to chance. We can conceive of some collusion 
between Koosevelt and Hitler, although it does not seem within 
the bounds of practical politics, but it is impossible to assume 
that anything more than chance brought about these two events 
just at the time when we had such exceptional weather as to cause 
our population to spend about £4 or £5 million in shoes instead of 
spending them in cinemas and other indoor entertainments. 

Now that example can be multiplied. Wo can look upon trade 
as a whole as being made up of a very large number of factors, each 
factor varying. If we are dealing with an index which depends 
upon a large number of factors each of which varies independently 
of the others, the index as a whole will have cyclical variations. 
There are also, of course, causes of variation which are common to 
all the factors, e,g, monetary policy, and it is impossible to dissect 
the data so as to show the efiect of each separately. Consider the 
curve of wholesale prices over the past fifty years or so; this is 
compounded of a largo number of curves representing the move- 
ments of individual prices. The cyclical movements of most of 
the components are more pronounced than the cyclical movements 
of the resultant curve because of the differences in phase and period. 
In studying the causes of the variations of the resultant curve it 
seems essential to consider the variations of the components, and it 
is then that the effect of chance becomes discernible. It is no 
answer to this to say that the chance movements when aggregated 
will cancel out. They will at some times but at others'they will be 
predominantly in the same direction, and for this reason I WQuld add 
the operation of chance as a fifth factor influencing the trade cycle. 

Another point I should like to refer to is that of the question 
of the accuracy of the data used in describing trade cydes and 
price movements. Mr. Jevons comments (p. 680) on the dis- 
crepanoy between the figure of 3*4 years as the period of price 
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movements and of 3*6 years as the period of solar prominences as 
requiring further investigation. I believe the price movements 
dealt with are those based on the Sauerbeck Index and this is far 
from being an accurate record of actual prices. It is inaccurate 
as a record of actual prices now and I suspect it was even more so 
fifty years ago. It is not an index of quotations only, much less 
of prices at which business is done. Apparently, in the early days 
of the index the compiler had difficulty in getting price quotations 
for certain articles and for these articles he used the average value 
of imports. Although this difficulty has practically disappeared 
the practice still continues. In a paper given to the Society just 
ten years ago some measure of the error caused by this was dis- 
cussed. It was shown that the movement in the index from one 
month to the next might be as much as 4 points in error by' the 
use of average import prices instead of actual quotations. An 
illustration was given in which the sequence of the index for three 
successive months was 135, 131, 135, when as a matter of fact 
there was no appreciable change in price quotations over the whole 
period. The point is that the import value will vary from month 
to month according to the predominant grades imported. Even 
if the true price is constant the average import value will go up 
in a month when high grade material predominates and go down 
when low grade material predominates in the imports. Accord- 
ingly, in measuring the period between the peaks of the various 
movements in the Sauerbeck Index over the past sixty years, it 
seems to me that there is a possibility of appreciable error in 
taking them as representing the true interval between price move- 
ments. Knowing the deficiencies of the data used I feel that Mr. 
Jevons would be justified in saying that the 3-4 years period of 
prices is a satisfactory approximation to the 3*6 years period for 
solar prominences, but equally a critic on the subject might claim 
that the error works in the other direction, and that the real differ- 
ence between the two figures is double that stated by Mr. Jevons. 

I have only two other points to mention, without attempting 
to discuss them. Mr. Jevons says (p. 653 ), “ The characteristic 
experience is that the prices of manufactured commodities fall 
more than the prices of raw materials and food-stuffs.” Surely 
this is a mistake. My experience, and I think that of many others, 
is quite the reverse. The prices of raw materials both rise and fall 
- more than do the prices of the goods made from them, this being 
the case because the cost of manufacture is more stable than that 
of the materials themselves. Again, dealing with joint production, 
Mr. Jevons says, “ But the secondary product may, I think, usually 
be ignored, * . . when we are seeking the cause of trade fluctua- 
tions 567 ). I do not think this is true at all stages of a cycle. 
. It probably is at the top but certainly not at the bottom. In the 
last year sometimes secondary products have been more important 
than the so-called primary products. Millions of sheep, for example, 
have been destroyed in various parts of the world, and! the sirin 
has beep marketed as the only portion of commercial value, wh^eas 
normalljr this is onlv about one-fifteenth of the value of tie animal. 

1 think we can look forward to a very interesting diefeussion ou 
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the many matters Mr. Jevons has touched upon, and I have much 
pleasure in formally proposing a vote of thanks. 

Mr. Barnard Ellinger : I notice that Dr. Snow, in enumerat- 
ing the eleven groups of persons who, he thought, would be interested 
in this paper, places the business man last. As a business man and 
in spite of the low position which I thus enjoy I have great pleasure 
in seconding the vote of thanks to Mr. Stanley Jevons for his exhaus- 
tive paper. I also wish to support what Dr. Snow said about Mr. 
Stanley Jevons’s illustrious father, who occupied the Chair of 
Political Economy at the University in my home town and was 
President of your senior Society, the Manchester Statistical Society, 
to which he contributed many papers of outstanding interest. 

I wish to use the time at my disposal by asking Mr, Jevons if 
he will enlighten us further on two points. 

Mr. Jevons says that trade is prosperous when there are large 
crops, even if they have to be sold at low prices, provided that the 
crops are sold and are not hoarded. He then tells us that the 
elasticity of demand for certain products, e.g. wheat, is very low. 
What is to happen when the world has enormous wheat crops; 
much greater than the world’s requirements? How is the farmer 
to get rid of the surplus? If he does not hoard will he not be 
forced, to reduce the price to a level at which the total amount of 
money he receives for his superabundant crop is less than the normal 
amount he receives for a normal crop? Will that not result in 
trade depression? It will lead to a dislocation of production, for 
the people who benefit from the low prices will not spend their 
surplus on the same things which the farmers buy. 

Mr. Jevons then tells us that the elasticity of demand for 
cotton is high. I wish economists and statisticians would turn 
their attention to giving business men some real lead on this ques- 
tion of elasticity of demand. There is a considerable amount of 
confused thinking on the matter because the elasticity of speculative 
demand is much greater than the elasticity of consumers’ demand. 
The p/ling up of stocks when prices are low often leads people to 
imagine that the low prices have increased the demand of the 
consumer to a far greater extent than is really the case. It seems 
to met that we cannot make general statements and say, e.g., that 
the elasticity of demand for wheat is low and for cotton high. It 
depends in the first place on the period of which we are talking, 
and /the standard of living which has been reached. I imagine 
thatf even two or three decades ago the elasticity of demand for 
whdat was much higher than to-day, I believe that the degree 
of plasticity in the demand for cotton is far less than is generally 
supposed. It may be fairly high for the cotton which is used in 
ma^g\ a dhoty for the Indian ryot but it is very low ior the raw 
mateViat which goes into our shirts, and practically nil for the 
cotton vibich is being used in ever increasing quantities for motor 
tyres, insulating cables, etc. In all cotton goods, as we increase 
our standard of living we put more labour into the finished product, 
imd as th^s proportion of value of the raw cotton to the total value 
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of the manufactured goods declines the elasticity of demand for the 
raw product decreases. This must also apply in greater or less 
measure to other classes of commodities. I feel sure that if we had 
more light on the whole question it would be of the greatest use 
both to the raw material producers and to the business man. 

My second point is this : Mr. Jevons says that industrial and 
monetarjr causes must be clearly distinguished.’’ The ordinary 
layman is, I think, quite incapable of distinguishing between indus- 
trial and monetary causes of the fluctuations of the general price 
level. We are taught that it is the relationship between the amount 
of money which people are willing and able to spend at any given 
moment and the amount of commodities which they are willing 
and able to sell at the same time which affects the general price 
level. Mr. Jevons tells us that new inventions, etc. are non-monetary 
causes of the reduction of the general price level. Whatever altera- 
tion may take place in the price level will be due to a disturbance 
in the relationship between the amount of spendable money and the 
amount of commodities offered for sale. The layman suspects that 
if the alteration in the relationship is initiated by an alteration in 
the volume of commodities produced it is called ‘‘ non-monetary,” 
but if it initiates in an alteration in the amount of spendable money it 
is called a “ monetary ” cause. It appears to him that both are due 
to an alteration in the relationship between money and commodities. 

Dr. C. E. P. Brooks said he had listened to Mr. Jevons’s paper 
with great interest, the more so as he had long ago been interested 
in his father’s well-known theory. There was no doubt at all that 
the sun influenced the world’s weather and that there were cycles 
of solar activity. It therefore appeared obvious that there must 
be some dominant solar cycles of weather, and presumably of 
crops. Unfortunately, however, the matter was far more compli- 
cated than that. The world was an extremely complicated engine, 
and where one part was speeded up, others were retarded, and it 
was only in a few cases that a definite relationship could be found. 
The rainfall of Europe went through a 5J year cycle, the reason 
being apparently that the sun’s activity not only affected central 
Europe directly, but also had to travel up from the tropical regions. 
The cycle was therefore disturbed and irregular. In the same way, 
the sun’s heat melted ice in the polar regions, and it was not for 
two or three years that the cold water from that melting ice got 
into the Atlantic Ocean and affected European weather. 

There did appear to be two things in which the sun’s effect 
could be clearly recognised, one being the rainfall of the great 
plains far away from the sea, such as Central Siberia and Central 
Africa^ In Central Siberia the correlation between sunspots and 
thunderstorms, which bring the summer rainfall to over o*8. The 
other relationship to sunspots was in the number and distribution 
of storms, and there he would like to add one more to Mr. 
Jevons’s causes. It had been shown, for example by Huntington, 
that variations of weather affected human energy, esjpecially varia- 
tions of storminess. If storminess had a close relationship to the 
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solar cycle, and did affect energy, that had an important bearing 
upon the cycle of business and trade. 

Mr. K. Glenday congratulated Mr. Jevons on his interesting 
paper, and in particular for laying stress upon what he had called 
the real causes of the trade cycle. His own feeling about monetary 
explanations of the trade cycle, such as given, for example, by 
Mr. B. G. Hawtrey in his Currency and Credit was that thougn 
doubtless they were perfectly correct they did not take one very 
far. He submitted that it was wrong to believe that monetary 
explanations of the trade cycles disposed of the need of looking for 
explanations on the production side, or, alternatively, that the 
acceptance of a non-monetary explanation prc-supposed a rejection 
of the monetary one. Monetary and non-monetary explanations 
were, he submitted, different aspects of a single economic reality — 
trade. To adapt the analogy of a living organism, money might be 
said to behave in commerce in the same way as the “ blood stream 
in the human body. It co-ordinated the activities of the separate 
parts, transferred products and stimuli from one part to another, 
and, in general, was part of the mechanism by which the industrial 
system as a whole adjusted itself to changes both in external 
environment and within its own structure. If a man had his arm 
blown off we could, following Mr. Hawtrey, describe his condition 
solely in terms of the consequential reactions on his blood supply 
and say that he is suffering from a severe dose of blood ‘‘ deflation.*’ 
But doctors who had to treat him would find it useful to know 
that this “ deflation ” had been caused by the loss of an arm ! 
In the same way, those who desired to prevent or cure trade 
cycle fluctuations would find it useful to know whether the credit 
cycle associated with any particular trade cycle was set going by 
such things as, say, a new supply of gold, a war, a new invention 
or a harvest fluctuation of the type described in the paper. 

Mr. Jevons had suggested that harvest fluctuations produced 
trade fluctuations by their immediaU effects on the ability of 
agricultmalists to buy the products of industry. But Mr. Glenday 
would like to suggest to him that, via the money supply, they 
might also produce industrial fluctuations ai one remove as follows : 
Textiles and grain made far and away the largest demands on the 
quantum of bank credit. Suppose that at a time when owing to 
a bad harvest the credit demands of textiles and grain became 
subnormal, and that while this was happening a boom in industrial 
investment got under way in response to the stimulus of, say, a 
new invention or the discovery of a new market, then it would be 
natural to anticipate that these “ industrial ” developments would 
mop up the surplus quota of bank credit left over by, agriculture. 
Next, let us assume that a year or two later when the industrial 
boom had got well under way a bountiful harvest comes along 
with a consequent increased demand by agriculture for bank 
credit — ^possibly even beyond the original quota, and, as was likely, 
that industty was reluctant to release Baz^ credit for the purpose. 
Under such circumstances the banks might be driven to raise the 
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bank rate to a crisis level in order to force industry to release part 
of its quota. 

In connection with the problem of trade cycle phenomena 
generally, Mr. Glenday felt that it might be more useful if wo 
stopped trying to discover a common explanation or a typical 
cycle which would fit all occasions, and concentrated on examining 
the various types of cycle which were known to occur in close 
association with such real phenomena as harvest fluctuations, new 
gold discoveries, new inventions, etc. In a paper read before the 
Society in November 1931 on “ Trade Forecasting and the Influence 
of Money on Trade Development,’’ he had drawn attention to fluctua- 
tions associated with changes in the rate of trade growth itself 
which certainly had no obvious direct connection with either Mr. 
Hawtrey’s credit cycles or Mr. Jevons’s crop cycles. He might 
mention two, the first caused an abrupt break in trade growth 
in 1874, and the second in 1902. He was hoping to publish further 
details shortly. His reason for mentioning this work was that it 
supported Mr. Jevons’s view that examining the real causes of 
trade cycle phenomena was likely to result in the discovery of 
valuable practical information. 

Mr. R. G. Hawi’REY said he had listened with very great interest 
to Mr. Jevons’s paper, which he found extremely suggestive. There 
were one or two points to which he would like to refer. 

In the list of trade cycles and their respective lengths on p. 661, 
it seemed that there were several points on which there was at any 
rate room for a difference of opinion, as to when or where the trade 
maximum occurred. In the first place, going back to the eighteenth 
century, Mr. Jevons gave the senes of trade maxima as 1770, 1783, 
1796, and 1800. With regard to 1770, there was a financial crisis 
in 1773, which Mr. Hawtrey had always supposed came at the 
culmination of the cycle. He might bo wrong, but it was a sur- 
prise to him to find 1770 specified as a maximum. There was no 
doubt whatever that there was a trade maximum in 1793. It 
happened to coincide with the outbreak of war, but the phenomenon 
of the crisis was perfectly clear, and there was an undoubted set- 
back in trade following that. In the war period that followed 
there was some confusion of the cycle. He would not dispute 1796 
being a maximum, but he thought there was just as good evidence 
for finding maxima in 1804 and 1814 as in the other years chosen* 
That was due to the confusion arising out of the war and particularly 
the inflationary methods accompanying war. 

Then, in the ’thirties, the trade maximum, as distinguished from 
the financial crisis, occurred rather in 1836 than 1839. There was 
clear evidence of a reaction of trade in 1837 associated with the 
crisis of that year, of which the financial crisis of 1839 was merely 
a later development. It was doubtful whether 1880 was properly 
specified as a trade maximum ; there was more to be said for 1882. 

Finally Mr. Jevons himself pointed out that the year 1914 was 
a year of reaction, and it was quite clear that the tr^e ma:dmam 
occurred in 1912, although it was not associated either with any 
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financial crisis or with extremely dear money. In that case 
also there followed a period of confusion owing to war, so that 
although there was a maximum in 1920, that was rather a riot of 
inflation, extending even to those countries remaining on the gold 
standard, than a normal trade maximum. 

With regard to the secular movements of prices, Mr. Hawtrey 
would entirely agree that there might have been a fall of prices owing 
to a fall of real costs during the periods of secular fall, but he could 
not agree that any industrial explanation would account for the 
secular rise between 1896 and 1914 or between 1849 and 1873. 
The only conceivable explanation of the rise of prices in those two 
periods was the monetary one. He noticed that Mr. Jevons attached 
more importance to the monetary causes as an explanation of the 
secular rise than to the cyclical. If one asked what the cycle was, 
it was a cyclical movement of productive activity. The movement 
of productive activity was undoubtedly closely associated with 
fluctuations of the price level, but the striking thing about the cycle 
was that the maximum of the price level came at the same time as 
the maximum of activity, and the minimum at the same time as 
the minimum, so that the total flow of money from consumers 
varied in a proportion compounded of the fluctuation of productive 
activity and of prices. The essence of the monetary cycle was 
that the changes in activity and price level were associated with 
these changes in the flow of monetary tokens. When the Banks 
loosened credit they enlarged the consumers' outlay. 

If reference were made to the experience of the nineteenth century, 
it would be found that invariably at the time of maximum activity 
a shortage of currency made itself felt. Because there was a 
shortage of currency, the Banks restricted credit, the purpose being 
to compress the consumers’ income and make the demand for com- 
modities less than it had been. There was a direct connection 
between the action of the Banks and trade activity. 

Those who believed in a physical explanation of the trade cycle 
claimed that that activity was associated with a variation in the 
yield of crops and natural products generally. The first thing to 
ascertain was whether the increase of the output of natural products 
caused an increase of activity or a diminution. The answer un- 
doubtedly was that it could cause both. The outcome depended 
upon such matters as the elasticity of demand; but when one 
asked what the elasticity of demand was, nobody knew ; it depended 
upon circumstances. 

Exactly what effect any particular state of the weather was 
likely to have upon trade activity was a matter on which no light 
had yet been tliown by any of the advocates of the physical ex- 
planation of the cycle. Mr. Jevons was inclined to rely rather on 
an empirical argument. Starting from the established fact of the 
existence of weather cycles, he would infer that they were likely to 
cause corresponding cycles in the output of natural products. If 
he had established a very close coincidence between the period of 
the trade cycle and the meteorological periods, that undoubtedly 
would have been a contribution towards making out the case. 
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But Mr. Hawtrejr did not think any correspondence of that kind, 
eren if demonstrated, could very well be decisive without theoretical 
support. And one found an infinite variety of periods, while Mr. 
Jevons did not even state what phase of the period he favoured 
had been reached at any particular moment. How was his theory 
to be tested? It was impossible to know, for example, whether 
the present state of his 3^ year cycle was one associated with the 
highest degree of activity or with depression. The empirical evidence 
was enormously less cogent than Mr. Jevons was inclined to suppose. 

Mr. a. Proven said that one speaker had mentioned that there 
were several types of people. He was a guest, and happened to be 
a chemist, and as such he approached the subject from an exact 
scientific point of view. The first thing he noticed in the paper 
was the table on p. 661 showing the dates of maxima of trade cycles. 
When he looked at the intervals of the years he was immediately 
driven to the conclusion that there was no such thing as a trade 
cycle, but merely an irregularity. By a “ cycle ’’ he understood a 
fairly definite periodicity, and of that there was no evidence. It 
mignt be said to be something like what happened in the compound 
pendulum, and by applying analysis and combining the different 
causes one might arrive at this rather irregular cyclic wave. That 
had been done in the case of the compound pendulum and the 
tides, but in those cases each of the causes had a definite period 
and the mathematical combination was brought about by a funda- 
mentally simple process of L.C.M. and H.C.F. in ordinary arith- 
metic. That principle could not be applied unless the figures were 
absolutely definite, and in his opinion, this paper did not belong to 
exact statistics at all. There was another kind of cycle or periodicity 
which was not mathematical, known as the periodic law in chemistry. 
When first discovered it was an empirical law and, although empirical, 
it allowed forecasts to be made of missing elements without any 
mathematical basis. Here again the trade fluctuation gave no 
evidence of a periodicity even of that kind. It was impossible to 
foretell what would happen next year as a result of the study of all 
previous trade fluctuations, and therefore this matter did not seem 
to be approachable, from the point of view of exact science, from the 
quantitative aspect. 

Dr. Snow had said there were additional causes present which he 
called chance causes, but Dr. Snow was sufficient of a determinist to 
mean really ‘‘ other causes.’^ The complex of causes was so great 
that any attempt to apply the principle of periodicity broke down ; 
it was a problem too complicated to bo attacked by statistical 
methods. 

There were two kinds of economists — ^institutionalists, and 
ordinary economists who proceeded by ordinary methods of logic, 
and these rather old-fashioned people had the advantage here. 
The institutionalists had not been able to forecast the present 
slump, but it was forecast with Dr. Hayek’s help, for the Austrian 
Institut filr Konjunkturforschung, from the Harvard chart. 
The work of the Austrian School ot economists was, in his opinion, 
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the first really promising attempt to get any sort of generality into 
the study of the trade cycle. When the passage of an economic 
system through time was brought into account, the problems arose 
of the balance of production and consumption for the future against 
the same things for the present. This was now being developed by 
the Austrian School, and it was unfortunate that the valuable 
contribution being made by that School had not been mentioned. 

The following comments were received in writing after the 
meeting. 

Sir Napier Shaw, who was unfortunately prevented by illness 
from attending wrote : I am interested to see that Professor 
Jevons is taking up again the question of the succession of the 
jrields of crops in relation to periodicity and sunspots, and I note 
that he refers to some work of mine on an eleven years’ period in 
the yield of wheat in England which formed the subject of a paper 
in tne Hann Band of the Meteorologische Zeitschrift in 1906 and 
another in the Journal of Agricultural Science of 1907. They dealt 
with the yields of wheat in England East, as estimated by the 
Board of Agriculture, in the 21 years 1885 to 1905. I made some 
attempt to pursue the subject further in reprinting the second 
paper in The Air and Its Ways, Cambridge Press, 1923; but the 
methods of estimating crops were altered and I finally lost myself 
in the impossibility of evaluating hundredweights in terms of 
bushels of wheat. 

I should like to say that the periodicity indicated by the yield 
of wheat in those 21 years is of a different kind from that of others 
of the set of about 200 periods between one year and 260 years in 
the sequence of meteorological phenomena as set out in Vol. II of 
my Manual of Meteorology, The periodicity of the wheat yields is 
unique because it was detected not by the numerical combination 
of groups of values for the prescribed period, in the way of an 
ordinary periodogram, but by the recognition of the recurrence of 
the same individual values after eleven years and the progressive 
reproduction of the original sequence by bringing in successive 
harmonic components, sp that the phenomena seemed to indicate the 
concurrence of real components in a node in 1895-6 and consequent 
reversal of the values on the two sides of that epoch. The same 
kind of behaviour in meteorological sequence is studied at Leipzig, 
though it does not commend itself to English mathematicians. 

And, indeed, it is rather amazing when we consider that this 
remarkable periodicity is indicated not for the weighed crops of a 
single field, but for the roughly estimated crops of a group of 
counties comprising fields of many different kinds of soil and treat- 
ment, The two aspects must have their differences.* Perhaps on 
that very account the single value for the whole year turns Qut to be 
one of nature’s integrations inimitable by the mathematician’s 
skill. If anybody likes to say that the behaviour of that croup of 
21 years is pure cnance I should require a little time to thime before 
contradicting him, and yet the chance that the yield for 1907 should 
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be predicted as 35*3 in 1905 and turn out to be exactly that in 1907 
must be rather remote. There must be something more in it than 
pure chance. And, moreover, the singularity is less surprising if 
we allow that the passing years must spoil the concurrence of the 
components in a node, if the fundamental period is not exactly 
eleven years. My happening upon that concurrence is certainly 
chance. It would be most instructive to know when it happened 
last and when it will happen again. 

So I would gladly support Professor Jevons’s contention that 
more provision than exists at present should be made for the pursuit 
of scientific questions of that kind. And yet, in my opinion, they 
are too delicate to be pursued with the hammer and tongs of ad 
^ official routine. They are rather the side issues of a division or 
intelligence department devoted to the meteorological service of 
agricidture, so arranged that routine might keep its swing while 
research was getting on with that unconscious integration which 
means success. 

Dr. M. J. Elsas wrote : In regard to the very interesting paper 
which Professor J(»vons read, I should agree that the influence of 
crops on industrial activity is still great, even though it often differs 
from that of earlier times. It seems to me that the overwhelming 
significance now lies more in the distribution of income between 
agricultural and non-agricultural producers. But to work out a 
differential formula for this purpose would be very difficult, as the 
external data, which generally predominate over the internal data, 
make it highly complicated. 

In earlier times formula were compiled for the purpose of 
showing how a scarcity of crops, of various percentages, increased 
the price-level, needless to say in geometrical ratio. As the price- 
level is influenced not only by the last but also by the previous crops, 
such a formula has only a retrospective value. But up to now nobody 
has, so far as I know, tried to compile even retrospectively a formula 
showing how over-production influences the price-level of grain. 

Some scientists, who base their theories on the solar theory, 
have, I think, gone too far. I would especially refer to an essay 
of Strakosch-Grassmann : “ Die 24:2-jahrige Periode in der 

klimatischen Geschichte Dcutschlands.” 

, Mr. Jevons, in reply, said : I should like to thank you for the 
vote of thanks which has been so kindly given to me, and to thank 
Dr. Snow for his kind references to my father and to myself. 

Dr. Snow brought forward the question of chance. Nothing in 
my paper tended to exclude such causes. I mentioned them more 
than once; but, whilst admitting that the aggregate effect of un- 
related C&uses on the price of an individual commodity may be 
considerable, I should say that it would be extremely unlikely that 
the sum-total of these fortuitous causes would put the prices of almost 
all commodities through a cycle affecting all countries nearly 
simultaneously. It was really with the object of finding something 
which could operate throughout the whole world and on all com- 
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modities at the same time that I have been in search of physical 
causes. Dr. Snow did not consider the data to be sufficiently good 
to distinguish between 3*4 and 3*6 years as the average lengtn of 
the minor trade cycle, and that it was unnecessary to worry about 
the difference. I should not have spent years worrying about this 
difference if I had not thought the dates were sufficiently accurate. 

In reply to Mr. Hawtrey I may say that in fixing the dates of 
cycles historically I relied not so much upon prices as upon the 
volume of trade as shown by foreign trade returns of the eighteenth 
century. The data on which I relied are dealt with in my first 
appendix. I endeavoured to get all available statistics bearing 
on trade activity and the price-level, and to combine them in order 
to fix which were the years of maximum activity. I admit that 
here and there there may be grounds for difierenccs of opinion, and 
Mr. Hawtrey may have a good argument that certain cycles should 
begin or end with a different year as maximum. As regards the 
difference between 3*4 and 3*6 years, I think I was perfectly able to 
distinguish the number of the minor cycles [namely 62] within a 
definite period of years [1695-1907]. 

I expected the criticism that I was wrong in stating that prices 
of manufactured articles had fallen more than those of agricultural 
and other primary products. I did not mean that during the past 
few years the prices of manufactured articles in general use, such as 
are selected for index-numbers, had fallen more than those of primary 
products; but was referring to the fall of the price of an article 
from its first invention, or from the first application of machinery to 
its production. In the case of a great many manufactured articles 
now in everyday use, owing to the initiation of improvements in 
their manufacture, a very considerable fall of price has taken place. 
Compare, for instance, the present price of bicycles with their cost 
when first put upon the market; or of vacuum flasks or electric 
lamp bulbs. 

I regret that there is not time for me to reply in full now to the 
various points raised in the discussion ; but I shall avail myself of 
the opportunity of doing so in the Journal, 

Mr. Jevons afterwards sent the following remarks in writing : 

My reply at the conclusion of the discussion to the observations 
of Dr. Snow needs amplification on three points. As regards in- 
accuracies in the Sauerbeck index-number, certainly I have relied 
on it to give the years of maxima of the general price-level, without 
having inquired as to possible inaccuracies; but I find it hard to 
believe that such inaccuracies as there are could produce an aggre- 
gate effect sufficient to change the year of maximum price-level. 
Moreover, the years of booms of trade passing into collapses are 
supported by quite other data covering most of the nineteenth- 
century, especially statistics of foreign trade and production. 

In re^M to the fall of the prices of manufactured products being 
peater than that of agricultural and primary products generally, 
if we compare the prices of many modern articles now with the prices 
in, say, 1913 of styles and qualities as nearly comparable as possible, 
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we find that all have fallen substantially The prices of motor-cars, 
for instance, have fallen from £200 to £145, or from £450 to £240; 
those of bicycles from £15 to £n; of thermos flasks from 21s. to 
5s, 6d.y of metal filament lamps from 45. 6d. to is, gd,, of artificial 
silk from, say, 68. a yard to 2s. Going back to 1900 the fall is greater, 
not less, as with agricultural products and minerals. The same 
sort of thing was happening a hundred years ago as regards many 
staple iron and steel products and machinery, and had happened a 
few decades earlier in cotton yarns and cloths. 

With regard to joint products, Dr. Snow is, of course, right in 
saying that in certain countries at certain times the most im- 
portant of the joint products of an industry, from the point of view 
of average value in previous years, may become replaced by another 
of the joint products as that which gives the best return; but, 
taking the world as a whole over a long period, I cannot sec that the 
omission of what are normally products of minor importance is 
likely to cause a general index-number of production of agricultural 
produce, or primary products in general, to vary from the truth by 
an appreciable amount, especially when the object is to fix the years 
of maximum production of all primary commodities taken together. 

Mr. Ellinger has asked what the farmers are to do when the 
world has enormous wheat crops. The present superabundance of 
wheat is, I think, unprecedented, and is due mainly to the wide 
adoption of tractors and the combine harvester. I agree that a big 
crop, if held up, must tend to produce trade depression; and, if 
marketed, some dislocation of industrial production. 

I made merely a passing reference to the elasticity of demand 
for cotton, which Mr. Ellinger says is low, not high. The truth is, 
I think, that the elasticity of demand for raw cotton is low in the 
short period, but fairly high in the long period. I entirely agree 
with Mr. Ellinger’s statements about the elasticity of demand for 
cotton being fairly high for the Indian ryot and low for that which 
goes into European clothing ; though it is not so low for that which 
is made into sheets, towels, etc. 

In regard to my emphasis on the distinction between industrial 
and monetary causes, Mr. Ellingcr’s “ layman ” is very nearly right. 
If the alteration in the volume of commodities produced is due to 
new inventions, or investment of capital in new plants, attracted 
by expected high profits, these are non-monetary causes, because 
the first or independent cause is the invention, or the provision of 
additional fixed capital. Of course the industrial causes work through 
the marketing and money mechanism, and only so have their effect 
on price. The monetary causes of a changed relationship between 
commodities and money are mainly an alteration in short-term 
credit and spendable money. 

I have only to thank Dr. C. E. P. Brooks cordially for his 
remarks on weather cycles, and for calling my attention to the very 
high correlation between sunspots and thunderstorms in Siberia. 
I was aware of Prof. Ellsworth Huntington’s theory that human 
energy is greatest in land areas where storminess is most frequent, 
and of the suggestion that such a variation in accordance with 
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climatic differences may occur, not only geographically, but in time. 
I am not aware, however, that there is evidence discovered of the 
direct dependence of the psychological state of business men, and 
the efficiency of manual workers, on major weather changes or 
climatic differences from year to year. I felt indisposed, therefore, 
to mention the hypothesis, though I knew it was under investigation 
in the United States. 

With much that Mr. Glenday said I heartily agree; and I 
endorse his observation that fluctuations of harvests tend to produce 
fluctuations of industry, at one remove, through their influence 
on bank credit : indeed I mentioned one way in which this occurs. 
Mr. Glenday’s outline of a way in which bank credit may be 
affected by harvests is, however, I think, open to one criticism. 
He does not say how a boom of investment could get under way in 
a year (I must assume he meant) of bad harvests in the principal 
crop-growing countries. A new invention, or the opening of a new 
market, is not likely, it seems to me, within any two or three years, 
to make such sudden progress as to be responsible for initiating the 
expansion phase of the trade cycle, much less the boom. It seems 
to me that the important point about the rate of interest (or discount) 
is that it is raised as a check on undue expansion and speculation 
during a period of marked trade activity. A year or so later, perhaps 
after a period of less stringency, it has to be raised still higher in the 
endeavour to force merchants and manufacturers to release credit ; 
and this later or second rise always takes place soon after the growth 
of stocks in the hands of both these latter classes (and consequent 
absorption of bank credit) as the result of imports and production 
outstripping consumers’ demand at the prevailing high prices. 

The extent to which secular changes, such as the rate of trade 
growth, transportation facilities, etc., may at some periods have a 
strong influence on the trade cycle, as suggested by Mr. Glenday in 
his paper read in November, 1931, on “ Trade Forecasting and the 
Influence of Money on Trade Development,” is a subject which needs 
investigation. Was not the abrupt break in trade growth in 1874, 
which he mentions, due mainly to the slump, which was the beginning 
of a trade cycle and of a period of secular fall of the price-level which 
commenced then ; and were not the slump and the continued fall of 
the price-level alike due to both industrial and monetary causes ? 

Mr. Hawtrey’s criticisms of some of my dates for the trade cycles 
are valuable. In choosing 1839 rather than 1836 as the end of the 
cycle which began in 1825, I was influenced by the fact that the 
index-numbers of prices computed by my father give a distinctly 
higher figure for 1839 (92) than for 1836 (86). Starting with 1833 
and ending with 1842 his index-numbers are : 75, 78, 80, 86, 84, 84, 
9^9 87, 85, 75. Sauerbeck’s index-numbers for the same years, how- 
ever, give a distinct maximum at 1836, and the figure for 1839 is 
about the same. Other financial and economic data indicate 1836 
as a year of moderate boom followed by collapsfe. I therefore 
accept Mr. Hawtrey’s correction. This has the satisfactory result 
of giving Itwo ii-year cycles (1826-36 and 1836-47) in place of one 
of 14 years followed by one of 8 years. 
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I have carefully considered Mr. Hawtrey’s other suggestions for 
correcting the dates I have given; but in most cases i think the 
dates he proposes are at least as much open to question as mine. 
There is, in fact, a real difficulty in deciding on the beginning and 
end of several of the trade cycles, which arises whenever the minor 
trade cycle becomes pronounced. The difference between 1836 and 
1839 is one minor cycle, and so is the difference between 1880 and 

1883, and between 1793 and 1796. 

Mr. Hawtrey has suggested that 1882 should properly be specified 
as a trade maximum rather than 1880, and Mr. Joseph Kitchin in 
his comprehensive chart adopted 1882. Although wholesale prices 
and the total of foreign trade reached a maximum in 1880, I am 
inclined to agree with Mr. Hawtrey that 1880 is not a true year of 
maximum. On reconsideration I regard 1883, which was the year 
when the recession commenced in the United States, as the end 
of the trade cycle starting with 1873. The year 1883 is preferable 
to 1882, for our foreign trade reached a maximum in the former, and 
unemployment remained at its lowest, wages almost at their highest, 
whilst prices, according to Sauerbeck’s index-number, remained at 
about the same level relatively to the secular trend, which was down- 
ward. The fact that the average market rate of discount for the 
whole year 1883 was a little lower than in the preceding year is not 
inconsistent with choosing 1883, because the activity of trade was not 
sustained for the whole of the year. 

Mr. Hawtrey has questioned my date 1770 for a trade maximum, 
and thinks that 1793, 1804, and 1814 also were years of trade 
maxima. There was a erisis in 1772-3; and, after further in- 
vestigation, relying partly on the official returns of foreign trade of 
England, I think 1772 is the correct date for this maximum. So 
did my father, who gives 1772, 1783, 1793, and others, in his paper 
on ‘‘ The Periodicity of Commercial Crises ” written in 1875.* 
As regards 1793, I have not been able to convince myself that the 
trade activity of that year was important enough to be regarded as 
the end of the trade cycle, nor did a collapse begin then. The year 
1804 was one of mild crisis; and there was a crisis also in 1801, 
often ascribed to the conclusion of peace. Owing to the war, these 
are difficult years to interpret, but I think 1800 should remain. 

As regards 1914, my reference to it (see end of § IV, p. 565) was 
“ that the maximum of trade activity had already been reached 
and passed a few months before the outbreak of the Great War.” 
By a few months I meant four or five months. It was the year in 
wliich the impending collapse was starting, after the active trade 
of 1912-13, continued in the first half of 1914; and soj on the plan 
I have adopted, 1914 is the correct year of maximum for dating the 
trade cy(^. It has to be remembered that the fi^es of trade and 
production for 1914 were considerably reduced by the war, which 
immediately dislocated foreign trade. Some people regard 1913 
as a year of maximum, and Mr, Kitchin calls it a year of ‘‘ semi- 
crisis.” A rather high rate of discount is, however, the accom- 

♦ Beprinted in “ Investigations in Currency and Finance.’* Ist ed., 

1884. 
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paniment of very active trade and speculation, and is not a crisis 
at all in the true sense. Crises occur (apart from war) when 
merchants and manufacturers are extensively embarrassed by a 
fall of prices which has already taken place. Though Mr. Hawtrey 
is right in saying that trade was active in 1912, 1914 was the year 
when maximum activity passed into recession. 

The changes which Mr. Hawtrey has suggested for the dates of 
trade maxima, and I have accepted, alter the frequency distribution 
of the lengths of cycles given on p. 661 as follows : — 

Duration in years 4 6 6 7 8 9 10 11 12 13 14 16 

Number of Cycles 2 0 05148 6 0 2 0 0 

That monetary changes were the main causes of the secular rises 
of prices from 1849 to 1873 and from 1896 to 1914 was stated in my 
paper (pp. 555, 558). Mr. Hawtrey’s observation that banks restrict 
credit at the time of maximum activity on account of an actual 
shortage of currency is doubtless true, since they have learnt to be 
cautious; but, if the central bank of the country has an elastic 
issue, the need of credit restriction is lessened or deferred, and there 
may be no such action sufficient to arrest the rise of prices. 

When Mr. Hawtrey complained that “ Exactly what effect any 
particular state of the weather was likely to have upon trade activity 
was a matter on which no light had yet been thrown by any of the 
advocates of the physical explanation of the cycle,’* he made no 
attempt to indicate the full scope of my theory in all its complexity — 
perhaps he had hardly envisaged it himself. A great deal of re- 
search has been done in recent years on the influence of weather 
conditions on each of the staple crops before sowing and during 
growth. The effects on ripening and harvesting have, of course, 
been known for a long time. 

The climatic character of each year varies in one or more of the 
weather cycles which have been referred to in my paper ; and it has 
been well known for a long time that a hot dry year produces drought 
in the interior of the continents — thus a failure of crops — and causes 
depression of trade, as explained in my paper (pp. 564, 578). The re- 
sponse of wheat and cotton to weather conditions is, however, being 
profoundly modified by the breeding of new varieties suitable to 
dry or to moist or cold climates. The cultivable area may not 
only thus be greatly extended : it is probable that a leas fluctuating 
yield will be secured on the average of the great agricultural 
countries of the world when they have adopted for the most part 
such improved varieties. 

Mr. Hawtrey is dissatisfied with the degree of correspondence 
which I have found between trade cycles and meteorological cycles. 
Other speakers, however, have regarded the correspondence between 
the minor trade cycle and those weather cycles which i have shown 
to be of approximately the same length as being as close as one could 
expect from the data. I did, in fact, deal with this point towards 
the end of my paper (p. 680). 

Finally, Mr. Hawtrey said : “ Mr. Jevona did not even state 
what phase of the period he favoured had been reached at any 
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particular moment/’ I do not ‘‘ favour ” a c)rcle, but endeavour 
to marshall evidence that one exists. Assuming that the speaker 
had in mind the minor trade cycle, I would refer him to p. 563, where 
I stated that the minor cycle may be dated in recent years, and gave 
the dates of maximum trade activity in U.S.A. That which occurred 
in the winter of 1925-26 was followed by the maximum of 1929. 
The next maxima of the minor trade cycle are probably due in 
1933, 1937 and 1940. I give 1933 because 1932 certainly was not 
a maximum ; and because it is strongly indicated by the peculiar 
interval of 13 years covering a group of minor cycles which so 
frequently recurs; e.g.; 1890-1903, or 1907-1920. 

Pursuing another method, we may take the average period of the 
minor trade cycle, which in recent decades has been about 3*35 years 
(14 cycles from 1873 to 1920), and project it from 1920. Three minor 
cycles carry us to 1930, in which year the boom and beginning of the 
collapse should have occurred; and four minor cycles bring us to 
1920+13*4, which may, I think, be interpreted as 1933, thought! 
do not know what the exact phase was in fractions of a year in 1920. 
The later maxima would seem to be clearly indicated for 1937 and 
1940 ; but which of them will end the present trade cycle I cannot 
say. It may de])end on monetary causes ; but the fact that we are 
in a seculum of falling price-level suggests 10 or ii years for the 
present cycle. If we assume that the collapse of 1929 came a year 
too early, being precipitated by the immense over-production, 
especially of primary commodities, we may observe that the minor 
trade cycles from 1920 to 1940 will, if my forecast prove correct, 
have the following duration successively in years : 3, 3, 4, 3> 4> 3- 
This satisfies the natural condition, if a physical cause with periodicity 
of about 3^ years does time them, that two 4-year cycles will not 
follow one another. 

Mr. Hawtrey naturally would like to know in what phase is the 
agricultural cycle which is supposed to generate these minor trade 
cycles. I am sorry I cannot tell him. The present year appears 
to be a hot dry one throughout the world ; and, judging from recent 
harvest forecasts, it seems as though the harvests of the great 
continental countries will be poor, and those of the coastal regions, 
including Great Britain, will be good (cf. p. 578 above). However, 
until someone decides whether crops are obeying primarily the 3*2 or 
3*66-year weather cycles, or which of them is the predominant cycle 
in the principal crop-exporting countries, if both are operative, but 
in different areas, I cannot see that there is much object in trying 
to determine the present phase. This must wait for a much more 
comprehemve investigation than I have been able to undertake. 
My intention has been in this paper to open up lines of research 
which I hope many other workers will follow. 

As a result of the ballot taken during the meeting, the candidates 
named below were elected Fellows of the Society : — 

Victor Harold Burraston, B.Com., F.C.R.A, 

Arthur Ethell, FJ.S.A., A.O.P.A. 

S. Snndaresan, M.A. (B>angoon). 
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The Measurement of Price Changes : Betrospect and 
Prospect. 

By A. W. Flux, C.B., M.A. 

[Read before the Royal Statistical Society, Juno 20lh, 1933, the President, 
the Rr. Hon. Lord Meston or Agra and Hunottar, K.C.S.I,, LL.D., 
in the Chair.] 

It is now more than twelve years since I had the honour to lay before 
this Society a plan for a new series of index-numbers of wholesale 
prices then in course of preparation at the Board of Trade. Apart 
from some suggestions that, in a series of calculations intended for 
use by the general public, the employment of the geometric mean, 
as proposed, might be deemed inexpedient, as not readily understood, 
little, if any, complaint as to the structure of the new index-numbers 
has been made. The balance between the different sections of the 
index would appear to have approved itself to other workers in this 
field. In reconstructing its monthly index of prices our greatest 
daily newspaper adopted a plan so nearly parallel in its distribution 
of emphasis, having regard to the different degree of detail utilised, 
that it would appear reasonable to conclude that the data gathered 
were consilient with those accepted for use in the Board of Trade 
Index. A former member of our Council, who furnishes to another 
leading daily an independent series of calculations, has similarly 
indicated his agreement with the plan laid before you in January, 
1921. 

That plan has now been tested by experience, and the fourteenth 
of the post-war years for which the monthly index has been calculated 
is now well advanced. As was indicated in the original plan, the 
intention to keep the Index-Number in touch with the changing 
conditions of the community, to whose business it is intended to 
relate, was a vital part of the scheme. So far as concerns the substi- 
tution, for a source of information that no longer furnished repre- 
sentative data with the desired regularity, of other data reflecting 
price movements in the same industrial field, the use of the geometric 
mean has facilitated useful change.’^' It is a class of change that must 
affect all price index-numbers in some degree, so that the Board of 
Trade Index has only shared with other like indices the results of 
changes in the data available for the calculations. The special point 
aimed at in the plan of this Index-Number, namely, the utilisation 
of new data, becoming available at more or less regular intervals, to 
maintain the balance of the Index-Number, so as to correspond with 

* A list of the changes made is given in Appendix III. 
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clianges in the national industrial and commercial structure, has not, 
however, lound expression in the actual working out of the monthly 
figures up to the present. It was necessary, working in 1921, to make 
use of the only complete survey of British industrial — including 
agricultural — activity then available, namely, that resulting from 
the First Census of Production, and relating to 1907. It was clearly 
realized that, in the fourteen years that had elapsed, changes of great 
importance had taken place, which ought to be reflected in the 
structure of the Index-Number. Efiect was, in fact, given to known 
changes in determining the place of petroleum in the scheme, by way 
of exception to the principle generally followed. There was some 
hope that, work on the Census of 1912 having been interrupted by 
the War, a new Census might be found possible at an early date. 
Orders made by the Board of Trade were, however, withdrawn before 
the expiration of the statutory interval, and when the Third Census, 
that relating to 1924, was finally taken, the working up of the results 
could not be pressed forward rapidly in the face of repeated spasms 
of economy and a continued pressure of urgent work of other kinds. 
Not until the spring of last year was the last of the volumes of the 
Eeport issued, while no general survey on the pattern of the intro- 
duction to the earlier Eeport was issued on this occasion. The com- 
pletion of the final data for individual trades has, however, rendered 
possible a calculation on lines approximately parallel to those adopted 
in preparing the scheme of the Index-Number in 1921. The devia- 
tions from that scheme arc not of any serious importance so far as I 
am able to judge, aided by the competent criticism of my principal 
collaborator in the preparation of the original scheme of distribution 
of the data to be used, Mr. Macrosty. 

The following table gives a brief summary and comparison of the 
distribution of what, for brevity, I will refer to as the ‘‘ weighting ** 



Original 

Distribution (1907). 

Distribution 
for 1921. 

(i) Cereals 


17 

(u) Meat and Fish 


15 

(iii) Other Food and Tobacco 

WmMM 

20 

Total of (i) to (iii) 

53 

52 

(iv) Iron and Steel 

24 

25 

(v) Other Metals and Minerals 

20 

15 

(Vi) Cotton 

16 

14 

(vii) Other Textiles 

15 

18 

(viii) Other Articles 

22 

26 

Total of (iv) to (viii) 

97 

98 

All Articles 

160 

160 
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of the original Index-Number and that which appears to be appro- 
priate to a community such as was ours in 1924, according to the 
principles of the scheme of 1 921 . 

The changes shown in this table, and in the fuller detail given in 
Appendix I to this paper (p. 620), are partly the result of changes in 
the quantities of goods of the various classes produced and consumed 
in the United Kingdom. The difference between the territorial 
extent of the United Kingdom, in 1907 and 1921 on the one hand, and 
in 1924 on the other, is not without its importance, since the industry 
and trade of the Irish Free State are not exact reflexions of those of 
the United Kingdom. The differences between the price structure 
of 1907 and that of 1924 are also important. To base the calculation 
of an index-number relating to post-war variations on data drawn 
from a pre-war period would appear to be capable of producing 
curious and possibly undcsired results. In fact, however, the 
changes due to price variations are not the most important of those 
which it is necessary to take into account, so far as the available 
information shows. 

The data have not been found which would enable the present 
Index-Number to be carried back to 1907 . A satisfactory calculation 
is, thus, not possible of the degree in which the divergences between 
the new and the old schemes of weighting may be attributed to a 
changed price structure on the one hand and on the other to changes 
in the quantities of goods of the various kinds the exchange of which 
was effected by the use of money at the two epochs. The comparison 
of 1913 with 1924 can be made, but that of 1907 with 1924, if made, 
must be made on a basis far from identical with that which can be 
used for the 1913-24 comparison. I have attempted to utilize such 
data as those regularly published in our journal, relating to the 
Sauerbeck Index-Number, to secure a rough estimate of the extent 
of the price movements, between 1907 and 1913, in the various 
groups of commodities for which separate calculations have been 
maintained in the Board of Trade published data. The results are 
sufficiently interesting to warrant a brief reference. 

If we had recorded in 1924 a distribution of industrial activities 
very closely parallel to that of 1907, and the price changes in the 
interval had been unaffected by this stability of economic structure, 
the distribution of weights in the Index-Number would, according 
to these calculations, have been such as to make the division between 
Food, Drink and Tobacco on the one hand, and the rest of the list 
.on the other, in the ratio of 55 to 95 instead of 53 to 97. Meat would 
have retained its weighting of 17, but cereals would have lost a point 
while miscellaneous foods gained three points. Iron and Steel Vould 
have been reduced from its weighting of 24 to 20, and the non- 
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femus metals would also have lost, being reduced from 8 to 5 in 
importance. Coal would have held its relative place, cotton, owing 
to the very high range of prices ruling at the more recent date, would 
have been assigned a weight of 22, the other textiles would have 
gained a point (wool), while the miscellaneous group would have 
lost two points. Though these figures, as already indicated, are a 
little speculative, they provide a background to the picture. The 
revised scheme of weighting, in which both quantities and prices of 
1924 have been taken into account, may probably be interpreted as 
reflecting increased importance of the industrial products, relative to 
food, in the proportion, not of 98 to 52 as against 97 to 53, but as 
against 95 to 55. 

The outstanding changes in the distribution of weights are, (i) the 
decreased relative importance of meat, taking fresh and refrigerated 
meat and bacon together, from that represented by a weight of 14 to 
that r^resented by a weight of 12, (li) the decrease from 10 to 7 ♦ in 
the w^ht assigned to coal and (iii) the decrease in the importance of 
the Cotton group, reduced from a weight of 16 to one of 14, while the 
price movement alone would have resulted in a sharp increase. The 
reduction reflects the sad condition of the cotton industry and needs 
no comment. It would not be difficult to suggest causes for the other 
outstanding decreases, but reference to increases of corresponding or 
even greater importance must not be postponed. 

First in the list of important increases comes the case of paper, 
raised from a weight of 2 to that of 5. The rise in prices, as indicated 
by the quotations hitherto used to represent this section, has been 
greater for paper than for the average of all articles used in compiling 
the Index-Number and the uses of paper have expanded considerably 
more than corresponds to the growth of population. Paper has 
become an instrument of luxury. The lavishness of our modem use 
of paper — sprinted or plain — ^is one of the outstanding characteristics 
of the present age. The quantities of paper and board available for 
use in the United Kingdom in 1924 exceeded, in the aggregate, by 
50 per cent, the corresponding quantities for 1907 for the United 
Kingdom as then constituted. Further, in the form in which it 
appears in the record of output of the paper-using industries proper, 
there is superimposed on the advance in the value of the material 
employed a further important advance in average value, the extent 
of which c^not be measured satisfactorily on account of the lack of 
suitable units of quantity. 

Wool products come next in the order of increase of relative 
importance in the Index-Number, the assigned weight being ii as 
against 9 on the 1907 basis. This increase is not due to quantitative 

* If half-units wexe used, a closer repreaentatioii would be xo to 

VOL. xovn PAET IV. Z 
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increase, but to a rise in prices much in excess of the average. With 
an average increase equal to that in the prices of all articles ccg^ered 
by the Index-Number, the weight assigned to wool would have 
decreased. 

When wo come to variations of a single unit in the weighting, 
relatively small changes, of no great significance, may, in some cases, 
account for such variations, fractional adjustments being ruled out. 
Items that just attained sufficient importance for separate treatment 
at one date may have just fallen below that relative degree of 
importance at the other. Price changes have contributed to such 
results in the case of the minor non-ferrous metals. 

In reference to the increase in barley, it will be recalled that the 
weighting of barley takes into consideration its use for brewing and 
for distilling purposes. The increase in duties is, in fact, a major 
influence in bringing about the increased weighting assigned, not 
only in this case, but also in that of sugar and tobacco. The changes 
in meat have already been mentioned, and, lest the unchanged weight 
assigned to mutton and lamb be taken to imply more than the facts 
warrant, attention may be drawn to the fact that a whole unit change 
has greater relative importance the smaller the quantity subjected 
to the change. It should not be sought to deduce from the proposed 
weighting a claim that the consumption of mutton has held more 
steadily than that of beef or pig-meat. It is germane to the question 
to note that the price of both mutton and lamb had advanced, in 
the Census interval, more than that of beef and of veal, and that the 
latter had advanced more than that of pork and bacon. In the food 
group there remains the somewhat puzzling case of fruit and vege- 
tables, inasmuch as vegetables have advanced in price by more than 
the average of all articles, while the available records relating to fruit 
indicate some lagging behind the general average in this case. The 
report of the Ministry of Agriculture refers to a slow reduction in the 
area of orchards and small fruit in the intercensal period 1908-25| 
but vegetables do not appear to have shared in the reduction. The 
adjustment proposed appears to be in conflict with general impres- 
sions, but it is deduced from the statistical data available, which are 
not as complete as could be desired, particularly for the earlier 
date. 

•On the industrial side of the Index-Number, the increased 
importance proposed for Iron and Steel appears to be in conflict with 
the generally depressed state of the industry. It must, however, be 
remembered that Engineering, in some of its branches; has made 
steady advances, and particular importance attaches td the develop- 
ment of moto^ engineerings Having in mind what was indicated 
earliei:, namely, that, apast fropa expansion in the volume of goods 
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nuMie, a reduced importance would have been assigned to Iron and 
Steel, the advance of a single unit in the weighting may perhaps be 
taken to connote a volume expansion of something like 20 to 25 per 
cent, in the seventeen-year interval, a proportionate growth not far 
from that in the total numbers employed in the group as a whole. 

The increase from 2 to 3 in the weighting of silk and artificial silk 
may be presumed to result from the development of the latter 
industry in particular. In the case of the Chemical industry, the 
increased importance relative to industry in general will surprise no 
one, and an increase in the importance of Oils and Fats, a group 
which comprises Seed Crushing and Soap Making, is also what 
general knowledge of industrial progress might lead us to expect. 

Effects of the new Calculations, 

And now it may be asked what effect the modified scheme of 
weighting produces on the calculated Index-Numbers. The follow- 
ing general summary has been made from the data relating to the 
year 1924, the published group figures with 1913 as base year being 
stated in the left-hand column below, for comparison with the results, 
in the right-hand column, of the modified weighting. A fuller 
examination of the effects of the change can be made with the help 
of a table for which I am indebted to the Board of Trade, and which 
is reproduced in Appendix II. This table shows, on the basis 1924 
= 100 , the group averages for each of the years 1925 to 1932 on the 
new scheme of weighting, with the already published figures repro- 
duced for ready comparison. 

Price Indices for the Year 1924 on the two plans of WeighJting, 



Total of Food, etc 166*3 169*9 

Iron and Steel 142*9 142*9 

Other Metals and Minerals 143*9 141*2 

Cotton .,^4 227*8 227*8 

Other Textiles 196*8 196*7 

Other Articles 167*6 169*8 


Total, not Food 
All Articles 


166*9 

166*2 


166*2 

167^7 
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It will be noted that, generally speaking, only small changes 
result from the modified weighting, apart from any effects of the 
introduction of new price series where the new weighting requires it, 
or where experience has indicated the desirability of replacing senes 
that have proved to be unreliable, or otherwise not capable of giving 
results that correspond to expectation, e,g. in their regularity or in 
the promptitude with which they are available. The largest change 
is in the ** Other Food, etc.” group, where increased importance is 
given to Sugar and Tobacco, each of which commodities has had an 
exceptional rise in price in the period 1913-24. A rise of about 3 per 
cent, in the group index is shown, which is the main cause of the rise 
of about 2 per cent, in the “ Food ” index. The industrial section 
shows less change, partly because, in two groups, the changed 
importance of the groups has not been permitted to affect these 
group indices. The total effect is to lift the aggregate index for 
1924 (1913 == 100 ) by i per cent. This may not mean that the 
changes during the period for which the indices have been calculated, 
1920-32, have been no more important than this figure implies. 
Only in one of the years 1925-32 does a difference in excess of i per 
cent, in the index for all articles (1924 = 100 ), or for industrial 
materials alone, result from the changes in weighting. For the Food 
section there are three cases of substantially greater divergence, and 
in Group III no year shows a difference of less than i per cent. Such 
figures, however, provide an incidental illustration of the relatively 
small effect on an index-number that results from changes in the 
plan of weighting that are not in themselves considerable. So far 
as it goes, it may give us some confidence that the use for over 
thirteen years of a system of weighting based on calculations already 
antiquated at the time that they were taken into use has not been 
unjustified. The fact that no better basis was available required 
the use of the facts that were known, even if they did not apply to a 
very recent period. The figures that have been calculated have not, 
as it was to be expected they would not, failed to provide a measure, 
sufficiently close not to be the cause of serious misunderstandings, of 
the times and extent and detailed character, of the changes in whole* 
sale prices in the United Kingdom. 

While this is the case, we should not be justified in ignoring the 
indications of a more appropriate scheme of weighting, nor in neglect* 
ing to take the opportunity that will be afforded by the speeding up 
^of the reports of the 1930 Census of Production, to consider at no 
distant date how far 1930 experience points to a further modification 
of the weighting scheme, and perhaps some changes in the formation 
of the groups in which the results are summarised. Since 1924 
important changes in our industrial and commercial position have 
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occurred and, though it was subsequent to 1930 that some of the 
most disturbing changes have taken place, disturbing to the structure 
of our industrial life, that is to say, 1924 is already a date of the 
comparatively distant past, and its indications may not fit well to 
the measurement of important factors in the economic life of the 
present and of the immediate future. 

As far back as 1897,* I presented to the Literary and Philosophical 
Society of Manchester a little study of the extent to which the actual 
measurements of price changes over a score of years were affected by 
the contrasts between the price structure of the distant and different 
periods serving as bases for the two then best known price indices 
calculated in England, namely, that of the Economist newspaper and 
that prepared by our colleague in this Society, Augustus Sauerbeck. 
As I took occasion to recall in my paper, read in this place in 1921, 
serious results on the measurement of changes over relatively short 
periods, not close to the basis date, may follow from the effective 
ignoring of the price changes between the basis dates of such index- 
numbers and subsequent periods the price variations of which it is 
desired to study in the light of these admired and trusted calculations. 
The Economist newspaper has twice since 1897 revised its method of 
calculation, recognizing the desirability of maintaining close contact 
with the period on the events of which the results of these calculations 
are expected to throw useful light. I should anticipate that a plan 
to bring another price index-number than their own into as effective 
touch with current conditions as possible would win the approval of 
such experienced workers as those concerned with the Economist 
price indices. No provision of this kind is made in the late Mr. 
Sauerbeck’s recorded plan of calculation of the Index-Number the 
annual survey of which still finds an honoured place in the pages of 
our Journal, There is, in fact, a school of workers in statistics who 
never cease to call for an index-number which will record on a plan 
the structural details of which are preserved immune from change 
the movements of prices over a period the duration of which shall 
have no assigned limits. One difficulty in dealing with the problem 
is familiar to all who have used such index-numbers in a way that 
involves acquaintance with their detailed structure. Commodities 
that were market leaders at one time are found, at a later period, to 
be mere dummies, the price movements of which have no significance. 
New series pf price quotations must, of necessity, be foimd to replace 
such moribund data. Does not the admission of this necessity, 
which no one is concerned to dispute, carry with it the obligation to 
anticipate the coming need for the 6:ccision of dead methods as well 
as dead material i And can it fail to affect unfavourably the useful- 
* Manchester Memoirs, Vol. xli (1897), No. 13. 
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ness of an index-number if replacement of djdng material is deferred 
until that material has plainly become useless ? 

If that is so, it appears to me to affect the significance of calcula- 
tions, such as have been brought before this Society within quite 
recent periods, in which the relation of other phenomena to price 
movements is measured by comparisons with a price index calculated 
by a formula preserved from change over more than a century. It 
is simply impossible, however excellent the general design of such ah 
index-number may be, that an unchanged formula should give 
results equally significant of actual conditions in each of the decades 
of an entire century. We know how remarkably well, for example, 
the Sauerbeck Index has behaved, and, broadly speaking, are justified 
in regarding it as a reliable guide to price changes. I do not wish to 
speak ill of so excellent a piece of work. But when a quite obvious 
source hf uncertainty in registration of changes is lost sight of, and 
an important significance is attached to the closeness of fit of varia- 
tions in some other phenomenon and the fluctuations of such an 
index-number, it is necessary to point out a serious weakness of the 
argument adduced. How great a precision in the measurement of 
price variations is needed for any specific purpose must be con- 
sidered before we are prepared to contemplate acceptance of deduc- 
tions from price data whose great attraction is the length of the 
period during which they have been calculated without varying the 
formula of combination of the elements of the Index-Number, In 
1897 I showed that while the Sauerbeck indices, with their base period 
1867-77, gave, for the price change between 1876 and 1886, a fall in 
the ratio of 137 to 100, a recalculation in which the value of each 
item in the index is taken as 100 in 1886, shows the same movement 
as a fall in the ratio of 141 to 100. Is the difference in the measure- 
ment of movement over a decade, thus revealed, sufficient to disturb 
the significance of the correlation of other measured phenomena with 
price variation ? If not, then within these limits the possible deduc- 
tion of different results by the use of the same formula will not per- 
haps matter. The corresponding calculations with the EcommiH 
data showed that, using the figures as published and calculated with 
1845-50 as base period, a price fall is indicated in the ratio of 134 to 
100 during the period 1876 to 1886, while the same series of prices, 
if 1886 be taken as base year, showed the price fall to be approxi- 
mately in the ratio of 142 to 100, Having such possibilities in mind, 
and in spite of the close parallelism shown by both methods of 
calculation to have affected the movements of the next following 
decade, 1886 to 1896, for each of these two index-numbers, can we 
accept as convincing an algebraic, or diagrammatic, presentation of 
close agreement between the variations of such phenomena as gold 
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supply, and wholesale prices, thus calculated, over half a century ? 
liis surely of serious importance that the price variations are subject 
to not inconsiderable changes in their measure by merely shifting the 
date from which the variations are measured. I am disposed to the 
view that questions often put to statisticians, regarding comparisons 
between present average prices and those of a hundred years ago, or 
even further back, do not become answerable rationally by the mere 
fact that a method of working out a price average has been applied 
with unchanged uniformity throughout the period in question. 
With reference to changes in time, as to changes in position on the 
globe, useful and significant comparison requires a degree of general 
similarity between the conditions to be compared which is often 
lacking. The absence of such comparability of conditions may 
render any comparison of painfully prepared arithmetical results 
quite lacking in significance. 

If an index-number of prices or production, or like economic 
phenomena is to give a close measure of the variations which it is 
desired that it should represent, it is likely to need relatively frequent 
adjustment. To link up into a continuous series a number of such 
short-period indices involves a degree of arbitrariness which may be 
more or less important according to the circumstances of the indi- 
vidual case. If, for instance, in connection with problems of relative 
price variation in different countries, and their relation to rates of 
exchange between the currencies concerned, price indices are to be 
employed, it might be risking more than is justifiable were indices 
used whose first claim to respect was the antiquity of their scheme of 
compilation and the length of time during which custom had devel- 
oped a trust in their reliability. In an age in which the control of 
banking policy by reference to price movements is freely discussed, 
the kind of measure of such price movements on which reliance 
would be placed may well be the subject of careful criticism. 

International Price Comparisons, 

These considerations bring me to the last of the matters to which 
I wish to direct your attention to-day. The confusion of currency 
relations which, from the autunm of 1931, has spread over more and 
more of the civilized world, has brought into the foreground the 
question of the comparative importance to a nation of stability in its 
internal prices and stability in the relation of its currency unit to 
those of 6ther countries. It appears to be assumed that fixed 
relations of the currency units will ensure parallel movements in 
prices in the countries concerned. This is clearly stated in the Times 
report of an address broadcast from London to the United States 
last night by Professor Gustav Oassel, and it is a view that waa 
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reflected in the discussion on my paper of 1921. The material for 
examining what has actually taken place in the past in this connection 
is far from satisfactory. Not unnaturally, the price indices compiled 
by official organizations, or by important institutions of a more or less 
private character, differ in structure, so that it is by no means certain 
that similarity in movement of the indices will result from a funda- 
mentally similar series of variations in the actual prices prevailing 
in the different countries. 

In recent years the examination of this question has suggested 
itself in various quarters. Students of the reports of the German 
Institut fiir Konjunkturforschung will have found, from time to time, 
references to work undertaken by that body in this field.* A com- 
mittee of statisticians from a number of countries, under the auspices 
of the League of Nations and the guidance of our colleague Mr. Love- 
day, after considerable discussion and some examination of the earlier 
results of this work in Berlin, adopted a resolution that approved, 
for the purpose of inter-country comparisons of price movements, 
a procedure which, in essence, was that of the German organization. 
Independently of this, I encountered last year another effort on the 
same, or at least on similar, lines in a thesis submitted by a candidate 
for a degree in a University where I happened to be functioning as 
external examiner. 

The method of comparison is to take, for each of two countries 
to be compared, the same formula of combination of the separate 
series of measures of individual price variation. Thus, in comparing 
German prices with English prices, the scheme of weighting adopted 
in this country, or that adopted in Germany, may be used, but com- 
parisons will be limited to the results reached in the two countries 
by one and the same procedure in combining and summarizing the 
price movements. Preferably the calculations should be made by 
both of the methods used in the two countries. By such means it 
will be possible to determine how much of the differences indicated 
by the comparison of the indices of the two coimtries is to be attri- 
buted to differences in the price movements themselves, and how 
much to differences in the formula of combination used in Germany 
and that used in England. Some of the results presented are very 
striking and any student interested in the matter, who may not have 
had his attention called to this work, would do well to examine the 
material presented in the course of last year and the present year.f 

From the middle of 1927 to the autumn of 1931 the new mode of 
comparison brings the indices of wholesale price-movement in 

♦ See ako Dr. Wagemannk Struktur und Bythmua der Wdtmrtaehaft, 
p. Ill and foUowina pages. 

t VkndjahreMU zur Kanjunkturforeehuna, 6 Jahrgang, Heft 4, and 7 Jidir- 
gang, Heft I and Heft 3. 
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Germany and in England into very close correspondence. The data 
used are the Board of Trade Index-Number and a parallel German 
calculation in which German price data replace the British price 
data. After September, 1931, the question of the representation of 
the British index on a gold basis introduces confusion. In the latest 
comparisons the calculations have been extended to other countries, 
and the results for French, Czechoslovakian and United States com- 
parisons are shown. The variations in the German indices according 
as the British, French, Czechoslovak or United States formula of 
combination is employed will interest the curious. The closeness of 
agreement in the indices of movement made thus comparable varies 
considerably from country to country. For Germany and Czecho- 
slovakia the agreement is comparable to that in the case of Germany 
and Great Britain. In the comparison with France it is indicated 
that a definitely larger increase on 1913 prices has occurred in Germany 
than in France ; while U.S. prices were, before the breakdown of 
1929, quite markedly higher, in comparison with 1913, than those of 
Germany, but have since gradually approximated, and from the 
middle of 1931 differed comparatively little in the degree of advance 
from the pre-war position. 

These calculations appear to me to be of great importance. They 
extend to a wider field the comparisons between prices in eleven 
different countries made by Dr. Bowley in a memorandum issued by 
the London and Cambridge Economic Service.* Those comparisons 
were limited to 35 commodity prices, and to secure so many items as 
this on a comparable basis for eleven countries is no small task. The 
broader basis of the German calculations may be significant in a 
different degree with regard to the inter-relations of money and prices 
in the countries compared. 

I have for a considerable time had a desire to join in the work of 
comparison, but pressure of other matters has been too great. 1 have, 
however, prepared for your consideration to-day a comparison of 
the Board of Trade Index with an index of United States prices in 
which the British system of combination is applied to United States 
pieces. The rich abundance of material published in the Washington 
bulletins has presented the possibility of selecting, for most of the 
150 prices series used in the Board of Trade compilation, correspond- 
ing series for the United States. In a moderate number of cases the 
parallelism of commodities leaves something to be desired, but the 
particular industrial groups concerned can be represented by what 

* Gf. Special Memorandum No* 24, ** Comparative !l^ce Index-numbers 
for Eleven Principal Countries.'* Yearly averages for 1922, 1923 and 1924 
were given and figures for each month from Janui^, 1925, to January, 1927. 
Later figures have been given in the Bulletin of the Economic Semoe for 
March, June, September and December of each year. 

22 
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appear to be suitable price series. Where, in some cases, a smi^r 
number of varieties of the same commodity are quoted in the Americwi 
publication than are needed for comparative purposes, a double use 
of one of the American series, or the addition, to a group, of a series 
representing the group average, instead of a price series for an 
additional commodity, has been resorted to. I have avoided the 
general use of price series for manufactured goods, so frequent in <iie 
American data, so as to maintain for the two countries a representa- 
tion of goods at a similar stage in production. Further minute 
details of the working procedure will not be necessary, and, in effect, 
would require an exhaustive list of the items selected from the 
American reports as corresponding to the British price series. 

The results which I am able to present cover the years 1927-81 . 
The United States basis of reference is the year 1926, and, while I 
have presented the British figures on the basis 1926 = loo, I have 
not carried the calculations back into the time when the United States 
procedure in calculating the Index-Number differed from that 
established in 1927. A wider range of choice of material for com- 
parison is thus secured. The diagrams show the course of the move- 
ments in the two countries during a period which may well serve to 
test the usefulness of the procedure illustrated, in view of the very 
wide variations in prices which occurred during its latter portion. 
Monthly data are shewn in Appendix IV. 

It will be seen that the Bureau of Labor index-number shows 
prices in the United States as falling in the spring of 1928 but 
recovering markedly later, and finally breaking only in the autumn 
of 1929, while in this country a fall occurred in the spring of 
1928, from which the recovery was slight, and the breakaway of 
the autumn of 1929 was from a range of prices lower, compared 
with those of 1926, than that in the United States. The calcula- 
tions with the Board of Trade formula of combination show an 
interesting gradual approach of the index-numbers for the two 
countries during 1930, the index-number for the United States falling 
below that for the United Kingdom early in 1931. The large degree 
in which prices representing manufactured goods are used in the 
United States official compilation may probably be the main reason 
of the divergence between the published figures of the Bureau of 
Labor and the index deduced by the use of a selected group of items 
included in that index. 

I hesitate to interpret the relative movements of the two indices 
resulting from the same principle of representation of the material, 
A great strain on the price relations of the two countries during the 
whole jferiod from the spring of 1927 at least well into the year 1930 
seems to be indicated. If the gold parity truly represented price 
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relations between the two countries in 1926, the equivalent of the 
pound in terms of dollars that would appear to correspond with the 
price situation of 1928 and 1929 would be something in excess of 
5 dollars. In the third quarter of 1931, an average rate of little over 
$4*70 to the £ would represent the purchasing power parity. The 
year 1926 was, it must not be forgotten, a year of considerable 
economic disturbance in the United Kingdom, and the relation of 
prices here to those elsewhere was probably abnormal, in some 
degree at least. The two diagrams showing the divergences between 
U.K. and U.8.A. indices can, however, be adapted quite readily to a 
base year other than 1926, so far as the Board of Trade index and 
the parallel index calculated for the U.S.A. are concerned, owing to 
the fact that both are geometric averages. For the year 1928, the 
U.K. index (1926 = loo) is 94*7, and that for the U.S.A. is 98*4. 
Consequently, if 1928 were taken as base year, the zero line of the 
first of these two diagrams would be raised to the +3*9 level, the 
diagram remaining unaltered in shape. For the second of the 
“ divergence ” diagrams, the comparison of food prices on the basis 
1928 =100 requires the zero line to bo raised to the +2 level and 
that of materials requires the zero line to be raised to the +4*4 level. 
During the period from early in 1928 almost to the middle of 1930, 
the exchange on the then fixed gold basis did not correspond closely 
to the relation of price movements in the two countries. At that 
time the invisible items in the balance of current obligations of this 
country had not suffered the catastrophic reduction of 1931, and 
the international movements of short-term capital may account for 
the maintenance of relative price levels not corresponding to the 
fixed exchange rate resulting from the adherence to the gold 
standard. 

This last statement is possibly not fully justified, since we cannot 
be certain that the divergences shown in the diagram are not, at least 
in part, the result of including, in the price averages compared, goods 
which, in one or other of the countries, or in both, are not within the 
circle of goods with which international trade is concerned, and where 
the possibility of actual movement of the commodities serves to 
prevent price divergences exceeding a more or less determinable 
magnitude. In other words, our price index-number is, possibly, not 
a form of index-number adapted to measure fluctuations in that 
aggregate of commodity prices by which exchange conditions are 
affected. %hether this consideration has any considerable import- 
ance it is difficult to determine k priori. As, however, we are a body 
of persons who, by the fact of our association in the Royal Statistical 
Society, are interested in statistical enquiries, it will be quite per- 
missible for me to suggest that the further cultivation of the field of 
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enquiry to which I have tried to-day to make a small contribution 
might result in enabling us to see the problem of the relation of price 
movements in different countries in a new light. Possibly it might 
furnish useful warnings against some types of international currency 
agreements, regarded as means towards facilitating the establishment 
of smoothly working trade arrangements. 

Appendix I. 

Comparison of “ weighting ” according to the data of 1907 and 1924 
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Appendix IL 

Comparison of Annual Index Numbers (1924 = loo) weighted in 
accordance with 1907 distribution and with 1924 distribution, 
respectively. 

Weighted by 1907 distribution. (The Index numbers as published.) 



Weight. 

1926. 

192«. 

1927. 

1928. 

1829. 

1930. 

1931. 

1932. 

I. Cereals 

17 

102*1 

93*8 

95*1 

93*1 

86*1 

68*1 

66*1 

60*4 

11. Meat and Ash 

17 

106*3 

100*1 

89 *6 

91*7 

96*2 

91*3 

76*6 

68*8 

III. Other food 

19 

93*9 

80-6 

89*7 

90*4 

82*4 

71*8 

71*0 

70*7 

Total food 

63 

100*1 

93*1 

91*4 

91*6 

87*4 

76*1 

67*0 

66*6 

IV. Iron and steel 

2i 

88*2 

86*4 

83*9 

78*6 

79*9 

78*9 

73*4 

72*6 

V. Coal 

VI. Other metals and 

10 

84*7 

107*1 

77*5 

68*4 

72*2 

70*4 

71*4 

71*5 

minerals 

10 

lOM 

99*8 

93*1 

89*0 

96*6 

70*0 

66*0 

66*9 

VII. Cotton 

10 

92*1 

(;9*6 

07*9 

72*1 

67*8 

63*2 

42*6 

42*1 

VITI. Wool 

9 

89*9 

77*4 

77*6 

81*9 

76*6 

66*9 

46*6 

41*2 

IX. Other textiles 

0 

103*8 

89*1 

83*6 

83*2 

79*6 

61*4 

48*6 

47*8 

X. Miscellaneous 

22 

99*8 

92*0 

90*4 

90*3 

86*0 

78*6 

67*0 

61*0 

Total, not food ... 

97 

93*4 

87*0 

82*0 

80*7 

79*4 

69*6 

60*3 

68*4 

All articles 

160 

96*7 

89*1 

85*2 

84*4 

82*1 

71*9 

62*7 

61-3 


Weighted by 1924 distribution. 




Weight. 

1926. 

1926. 

1927. 

1928. 

1929. 

1930. 

1931. 

1932. 

I. Cereals 


17 

102*6 

93*6 

96*0 

93*8 

86*4 

67*2 

66*0 

60*7 

TI. Meat and Ash 

t-- 

16 


99*0 

88*8 

91*1 

94-4 

90*3 

76*1 

68-2 

III. Other food ... 

... 

20 


85*6 

88*8 

88*9 

81*0 

70*9 

69*7 

69*5 

Total food 

... 

62 

99*2 



91*1 

86*4 

74*7 

66*3 

66-1 

IV. Iron and steel 


25 

88*2 

86*4 

83-9 

78*6 

BHBl 

78*9 

73-4 

72-6 

V. Coal 

... 

7 

84*7 

107-1 

77*5 

68*4 

72*2 

70*4 

71-4 

71-6 

VI. Other metals and 
mlneralB 

8 

98*8 

98*9 

93*9 

90*6 

99*6 

81*8 

67*0 

67*3 

VII. Cotton 

... 

14 

92-1 

69*5 

67*9 

72*1 

67*8 

53*2 

42-5 

42-1 

VIU. Wool 

... 

11 

89*9 

77*4 

77*5 

84*9 

75-6 

65*9 

46*6 

41-2 

IX. Other textiles 


7 

102*7 


84*0 

88*0 

79*5 

61*2 

48*9 

47-6 

X. Miscellaneous 

... 

26 

99*2 

91*5 

88-2 

87*7 

■liilji 

77*9 

66-2 

58*8 

Total, not food 

... 

98 

93*3 

86*5 

82*1 

81*1 

79*7 

69*9 


57-4 

All articles 

... 

150 

96*3 

88*3 

85-1 

1 84*4 

82*0 

71-5 

62-1 

i 60-3 
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Appendix III. 

Changes in Sources of Price Quotations for Use in Compiling the 
Board of Trade Index-Number, 


Origiiml Quotation. 

Flour — ^London, G.R . ; averago of 
Whites and Town Households. 

Norwich, household. 

Oats — Canadian Western. 

Barley — ^American feeding. 

Beef — ^Argentine frozen, average fores 
and hinds, 1st Leeds and Bir- 
mingham. 

Bacon — Irish smoked, 1st Liverpool. 

Butter — British dairy, 1st London. 

Sugar — British West India crystals. 

Coffee — Costa Rica, good to finest. 

Cocoa — Guayaquil, raw. 

Pig Iron — ^Derby, Leicester and Not- 
tingham No. 3 Foundry. 

Steel — ^Tinplate and sheet bars. 

Heavy melting scrap (without an- 
alysis). 

Scotland : Angles and bulb angles, 
tees and zeds, flat bars, rounds 
and squares, channels. 

Coal — Fifeshire : screened navigation. 

Yorkshire : Barnsley Best silk- 
stone. 

Midlands : Derby Best brights. 

Derby Best small nuts. 

Petroleum — American standard white 
in barrels at London. 

Motor Spirit No. 1, per gallon. 


Wool — Southdown tegs or ewes 56*s 
and 58’s washed, Bradford. 

Linen — Cambric warps, 46*8. 

Silk — China Blue Elephant. 

Milanese. 

Hemp — ^Manila, J. Grade. 

Ammonium Sulphate — ^London, not. 

Leather — Ox and heifer hides, 1st — 
70/79 lbs. 

60/69 

60/69 lbs. ' \ 

49W«mdunder)'‘^®^“8®- 

Cow hides — 

Heavy 

Light 1st /average. 

CaJfdcins 17/25 lbs. 

'rimbeiv—Diy wainscot oak, per foot 
super., as inch, lower price. 

Dry mahogany, per foot super., as 
moh, lower price. 

Bricks — 3-inoh clay bricks. 


Quotation Used at Present Time. 

London, straight run, ex mill. 

Norwich, straight run. 

Plate, f.a.q. London. 

British feeding. 

Australian frozen, average hinds and 
crops, 1st Leeds and Birmingham. 

Irish green, 1st London. 

Blended, Ist London. 

Fine granulated, (Greenock. 

Average of Costa Rica, good to flnest 
and Kenya, good to fine bold. 

West African, London. 

Derby No. 3 Foundry. 

Tin bars and sheet bars. 

Heavy melting scrap average South 
Wales and Cleveland. 

Scotland : angles. 


I’ifeshire : average Ist and 3rd class 
steam. 

Leeds Best house. 

Notts Best brights. 

Notts Best small nuts. 

Royal Daylight, per gallon, for Eng- 
land and Wales, excluding London. 

Pratt’s High Tost, per gallon in cans 
and steels, for England and Wales, 
excluding London. 

Southdown togs or ewes 56’s and 58’s 
greasy, Bradford. 

Cambric warps, 60’s. 

Raw, Japanese and Italian. 

Crepe de chine and Japanese habutac. 

Manila fair. 

Ammonium Sulphate, Neutral 20*6% 
N. (delivered). 

Ox and heifer hides, Ist — 

70/79 lbs. \ average of clear I 
60/69 lbs. / and warbled Ists / * 
60/69 lbs. ] I 

49 lbs. and > ditto raver, 
under J J 

Cow hides — 



Oalfs!^ 17/24 lbs. clear,' lets. 
American figured oak, per foot cube. 

Diy log out Honduras Mahogany, per 
loot cube. 

Average of Stocks and Flettons. 
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Ooiuplcto Indexes. 

Foodstuffs. 

Materials. 

Board 

of 

Trado. 

Parallel 

U.S.A. 

Index. 

Ofllciul 

U.S.A. 

Index. 

Board 

of 

Trade. 

Parallel 

U.S.A. 

Index. 

Board 

of 

Trade. 

1 

Parallel 

U.S.A. 

Index. 

1927 Jan 

971 

97*3 

96-6 

99-2 

99-9 

96-0 

96-0 

Feb 

96-3 

96*6 

96-9 

98-4 

98-9 

95-2 

96-4 

Mar 

951 

96*2 

94-6 

95-0 

98-3 

96-2 

96-1 

Apr 

94*6 

96*4 

93-7 

95-7 

99-2 

93-9 

94*9 

May 

95-5 

97-1 

93-7 

98-7 

101-4 

93-7 

94-8 

June 

960 

97-1 

93-8 

100-9 

100-7 

93-3 

95*2 

July 

95*6 

96*3 

94-1 

99-3 

97-3 

93-6 

95*7 

Auk 

95*4 

'97-3 

95-2 

97-7 

97-8 

94-1 

97-0 

Sept 

96-3 

98-0 

96-5 

99-0 

97-6 

94-8 

98*1 

Oct 

95-7 

98*5 

97-0 

98-5 

99-5 

94-3 

97-6 

Nov 

95-3 

08-2 

96-7 

98-2 

100-5 

93-8 

96-9 

Doc 

94-8 

98*7 

96-8 

97-5 

1020 

93-2 

96-9 

1928 Jan 

95*4 

98-3 

96-3 

98-9 

100-2 

93-5 

97-2 

Feb 

94-() 

99-5 

96-4 

97-9 

103-7 

93*0 

97-3 

Mar 

94-9 

99-8 

96-0 

98-2 

104-7 

93-2 

97-1 

Apr 

90*6 

100-3 

97-4 

102-6 

106-2 

93-5 

96*9 

May 

98-1 

1021 

98-6 

102-9 

106*8 

93-8 

97*6 

Juno 

96-2 

98-1 

97-6 

101-7 

100-1 

93*6 

96-9 

July 

96*3 

98-6 

98-3 

98-7 

100*4 

93*5 

97*6 

Aug 

94-0 

97-9 

98-9 

97-4 

98-6 

92-3 

97-5 

JSept 

92-9 

97-6 

100-1 

95-3 

97-9 

91-7 

97-4 

Oct 

93-3 

96-7 

97-8 

96-8 

96-9 

91-8 

95-6 

Nov 

93-1 

96-4 

96-7 

95-9 

94-5 

91*6 

95-0 

Doc 

93-3 

97-1 

90-7 

95-7 

96-3 

92-0 

95-8 

1929 Jan 

934 

970 

97-2 

96-3 

95-9 

92-3 

97-6 

Feb 

93*5 

96-5 

96-7 

96-0 

96-4 

92-0 

97*1 

Mar 

94-7 

9G-5 

97-5 

97-2 

94-1 

93-3 

98-0 

Apr 

93*6 

95-6 

96-8 

95-1 

92-8 

92-8 

97-2 

May 

91-7 

94-3 

95-8 

92-7 

91-7 

91-2 

95-8 

June 

91-6 

94-2 

96-4 

92-6 

91-6 

90-9 

95-7 

July 

92-8 

96-5 

98-0 

96-0 

93-6 

91-0 

95-6 

Aug 

91-8 

97-2 

97-7 

93-2 

99-5 

90-9 

96-9 

Sopt 

91-7 

97-7 

97-6 

92-2 

100-2 

91-4 

96-3 

Oct 

91-9 

96-4 

96’3 

93-7 

97-7 

90-9 

96-7 

Nov 

90-4 

94-6 

94-4 

92-0 

95-9 

89-7 

93-8 

Doc 

89*5 

93-5 

94-2 

90-9 

95-2 

88-6 

92*6 

1930 Jan 

88-4 

92-0 

93-4 

89-6 

92-8 

87-7 

91-5 

Feb 

86-3 

89-9 

92-1 j 

87-0 

90-1 

86-9 

90*8 

Mar 

84-1 

88-0 

90-8 

83-7 

87-3 

84-4 

88-2 

Ayn 

83*6 

87-7 

90-7 i 

83-4 

88-2 

83-4 

87*4 

M^y 

82-3 

86-1 

89-1 

82-2 

86-4 

82-2 

86-0 

June 

81*6 

84-1 

86-8 

82-3 

83-8 

80-9 

84*2 

July 

80-6 

81-3‘ 

84-0 

821 

79-9 

70-6 

82*0 

Aug 

79*4 

80-7 

84-0 

81-6 

8M 

78-4 

80*6 

Sept 

78-0 

80*0 

84-2 

79-9 

81-4 

77-0 

79*4 

Oct 

76*3 

78-4 

82-6 

78*3 

79-6 

76-2 

77*8 

Nov 

75-7 

76-6 

80-4 

77*9 

76-3 

74-4 

76-7 

Deo 

i 

73*5 

74-7 

78-4 

76-0 

73*0 

72-8 

76*6 
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Complete Indexes. 

FoodstulTs. 

Materials. 

Board 

of 

Trade. 

Parallel 

U.S.A. 

Index. 

Official 

t;.s.A. 

Index. 

Board 

of 

Trade. 

Parallel 

U.S.A. 

Index. 

Board 

of 

Trade. 

Parallel 

U.S.A. 

Index. 

1931 Jan 

72*3 

72-8 

77*0 

73*1 

70*7 

71*8 

73*9 

Feb 

71-7 

70-7 

76-5 

72*2 

66*8 

71*4 

73*0 

Mar 

71-6 

70*6 

74*6 

71*6 

661 

71*6 

72*9 

.^r 

71-4 

69-5 

73*3 

72-4 

65*2 

70*7 

71*9 

May 

70*6 

68*1 

71*3 

72-9 

63*7 

09*1 

70*6 

June 

69-6 

66-6 

70*0 

72*8 

61*2 

67*9 

69*8 

July 

68-9 

67*1 

70*0 

70*4 

61*6 

68*1 

70*3 

Aug 

671 

66‘9 

70*2 

69*4 

60*9 

65*9 

68*8 

Sept 

66*9 

64-9 

69*1 

69*6 

60*8 

66*6 

67*3 

Oct 

70*6 

63*4 

68*4 

72*8 

69-7 

69*3 

65*5 

Nov 

72-0 

63-4 

68*3 

74*3 

00*3 

70*7 

66-2 

Dec 

71*6 

61-9 

68*0 

73*0 

68*2 

70*8 

63-9 











or Defect %. 


Duobah 0.— Wholesale Prices 1929-31 (1926 = loo). 



U.K. (Board of Trade Index). 

U.S.A. (Constructed as Board of Trade Index). 
U.S.A. (Bureau of Labor Statistics Index). 



Dirergences between 

U.K. Index and Bureau of Labor Statistics Index 

TT.K. TndAT And TT.H.A. Index nf narallel mnetnietinn 
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Discussion on Mr. Flux’s Paper 

Mr. Udny Yule : I am afraid the opening sentence of Mr. 
Flux’s paper gave me rather a shock, for it seems by no means 
twelve years since I had the pleasure of proposing a Vote of Thanks 
for his paper on “ The Measurement of Price Changes ” in which 
he described the methods to be adopted for the present Board of Trade 
Index-Number of wholesale prices, — an index-number which has 
now, I think we may say, fully gained acceptance as the best founded 
and most trustworthy index of wholesale prices that we have. I 
am very glad to undertake the corresponding duty on this occasion. 
It is a pleasure to see our former President here again, and I am sure 
I speak for all of us, when I say that I hope this will be only the 
first of a series of visits he will pay us from the country of his 
retirement. 

The fresh calculations that Mr. Flux gives us in the first half 
of the present paper, as to the effect of the changes of weighting, 
by utilising the results of the Census of Production of 1924, arc of 
considerable interest although the ultimate changes in result are 
small — in fact, that is one of the interesting results, though it was 
to be expected. The weighting of the groups as shown in the table 
on p. 620 is but little altered, notwithstanding considerable changes 
in the weights of individual items, notably in the case of paper. 
The cha^e in the weight of paper from 2-5, seems astonishing. 
As Mr. Iiux remarks, the calculations simply provide “ an inci- 
dental illustration of the relatively small effect on an index-number 
that results from changes in the plan of weighting that are not 
themselves considerable.” 

While I find myself in general agreement with Mr. Flux in his 
argument on p. 613 to the effect that index-numbers must be 
revised, and that it is impossible for a number on an unchanging 
basis to “ give results equally significant of actual conditions in 
each of the decades of an entire century,” I should like to refer 
to one point in that argument. It is not a point of high importance, 
but I refer to the argument based on the changes made when you 
alter the year of reference, the year for which you call the index- 
numbers or “ price-relatives ” loo. To me this particular argument 
seems illegitimate. Let me explain my point of view. Suppose 
a consumption schedule to be drawn up for the country for a certain 
base-year, showing the quantities consumed of every article to be 
included in the index-number. The cost of that schedule at the 
prices of each year, would give us data from which to state a series 
of index-numbers. Any year could be taken as a “ reference year,” 
and the index-numbers for other years obtained by dividing the 
schedule-cost for that year into the schedule-cost for other years. 
But we could obtain precisely the same results if we worked out the 
price-relatives for the individual commodities on the given refer- 
ence-year, and formed a weighted average of them, using as weights 
the total values in the reference year of the respective commodities 
consumed. It seems to me that this is really the idea at the back 
of all weighted arithmetic mean index-numbers : and there is no such 
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thing as unweighted arithmetic mean index-numbers. All numbers 
are weighted either by direct weights or by the number of price 
relatives included. The result is that if you change your reference 
year, you must change the weights. Both Sauerbeck’s and the old 
Economist numbers were, however roughly, weightcKl by numbers 
of quotations supposed to be appropriate to their base periods, and 
you should not alter the reference year without a corresponding 
change in the weighting. If you make that change you get exactly 
corresponding results, whatever year you call the reference year. 

At the same time, the figures that Mr. Flux has given raise an 
interesting question in my mind. What kind of figures has he in 
mind as roughly the limits of trustworthiness of an index-number ? 
It seems to me that in this case the ordinary formulae of sampling 
are inapplicable. I have worked at index-numbers of prices much 
less than Mr. Flux, but I should have thought that even in pre-war 
days, when the individual price relatives had much lower dispersion, 
the arithmetic mean of any of the commoner series would only have 
been trustworthy within two or three points. I should like to know 
Mr. Flux’s views on this point. 

In reading his pap(‘r Mr. Flux slightly modified the wording on 
which I was going to comment at the end of that same paragraph, 
where he seemed to have made his wording a little pessimistic. 
For I was going to have asked him what would be his answer, for 
example, to a request for a comparison between prices in the time 
of William the Conqueror and now? What could be given but 
“ painfully prepared arithmetic results ” ? One surely would not 
regard them as quite lacking in significance ? 

On the last section of the paper I do not think I can say anything 
useful, but th(» figure's and charts ar(» extremely interesting, and I 
hope they will be discussed by others. It gives me much pli'asure 
to move a hearty Vote of Thanks to Mr. Flux for his paper. 

Mr. Leak : It is with the greatest of pleasure that I second this 
Vote of Thanks to Mr. Flux for his most interesting paper.* It is 
the last — or perhaps I should say, the latest— of a long series of most 
valuable papers from his pen. His papers have all been full of 
original work, and I am sure his contribution to the study of the 
relative movement of prices of similar commodities in different 
countries will be of the very greatest value. 

I should like first of all to refer to the Board of Trade index- 
number. Mr. Flux mentioned that this was compiled on the geometric 
average. He was the first to compile a national index number on 
that basis, and his example in that direction has been followed by 
both Itely and Belgium. He has always led the way in many classes 
of statistics, and in this instance he has led the way very adequately 
because I am quite certain that the geometric average is the best 
method for price index-numbers. 

During his last few years at the Board of Trade Mr. Flux was 
much concerned with the necessity for re-weighting this index, 
but he was unable to find time to do this after all the Census of 
Production material had been worked up. Some time before his 
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departure he promised to produce a re-weighting either before or 
after his retirement, and I should like to express my most grateful 
thanks to him for redeeming that promise now. I am very glad to 
be able in this way to take advantage of his great inside Imowledge 
of the Census of Production figures, which are not perhaps so easy 
of interpretation as some people seem to imagine. I am particu- 
larly glad to do this because continuity of method is essential, and 
unfortunately for some reason no record exists in the Board of 
Trade as to the method of weighting the original index number. 
It is a lamentable admission for a Government Department to 
make, but the Office of Works are really to blame, because they lost 
the papers during a move. 

On the scheme of weighting which is set out in the Appendix I. 
of the paper, I only want to offer one comment at the moment, 
viz. that although coal is r(Kluccd in importance in the weighting, 
it seems to me that it is of such great national importance as to 
merit an index-number by itself, and I should prefer to retain it as 
a separate^ item, rather than to include it with petroleum in a group 
of minerals. If it were really “ minerals,” surely stone as well 
ought to be added. 

The changes between 1907 and 1924 have resulted in some quite 
appreciable alterations in the weights, but as Mr. Flux has pointed 
out, the changes between 1924 and 1930 are of no less importance. 
There would certainly be advantages in changing the basis of the 
index-numb(*r now, but there are also disadvantages, and the dis- 
advantage I see at the moment is that within a year or so I hope 
to be able to re-weight the index-number on the basis of 1930, and a 
change of base now and again next year docs not particularly appeal 
to me. I think it is essential that the index-number should be as 
nearly as possible continuous, and especially as the changes are 
shown to be of relatively small importance, I think we may very 
W(*ll go on for another year with the present weighting. 

I have found the last part of Mr. Flux’s paper particularly 
interesting. The literature on the subject at present is very meagre, 
and Mr. Flux’s contribution to it is extremely valuable. In malSng 
a comparison of the price changes in the United States and United 
Kingdom, the selection of a base year, as Mr. Flux evidently realises, 
is a matter of some difficulty. Seeing that in 1928 prices were 
falling in the United Kingdom, but not in the United States, 1928 
does not seem to me to be a very sound alternative base year to 1926 ; 
in fact I doubt whether it is really any better. In this country 
prices fell from the end of 1924 to the middle of 1926, when they 
rose considerably in consequence of the coal stoppage. They 
resumed their fall in 1927, with an index-number for the first quarter 
2 per cent, below that of the second quarter of 1926. In the United 
States prices were falling continuously throughout 1926, and if there 
had been no coal stoppage here, I have no doubt that a similar course 
of prices would have been followed in this country. Had there been 
no increase in the second half of 1926 the index-number for that 
year would have been roughly 2 per cent, lower than it actually was. 
If you raise the base line to 102 instead of 100 , the strain in prices 
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Mr. Flux mentioned as occurring between 1927 and 1930 is obviously 
very much reduced, in fact, in no year are the divergences from the 
base line of 102 entirely on one side of the line. 

I should like to suggest to Mr. Flux that it would add very 
considerably to the value of his material if he could give us the 
relative variations in prices during the year 1926 as well as for the 
subsequent years. I think it would then be seen that the main 
strain in prices occurred not during the period he mentioned, but in 
the second half of 1926, and this strain was reflected in the fact 
that for 1926 we had an adverse balance of payments instead of our 
normal credit -balance. There is a decreasing divergence of prices 
in 1930, and in that year we also had a decreasing balance of pay- 
ments. In 1931 when there was a considerable adverse balance 
our prices had gone up in relation to those in the United States, and 
there was again a strain, the strain being reflected, as in 1926, by the 
adverse balance. 

A continuance of this series would be of very great value and 
I should like to suggest to Mr. Flux that he should take the oppor- 
tunity of continuing it as and when the material becomes available. 
I think Mr. Flux’s data are of considerably greater reliability than 
the German data to which he has referred. I have looked at the 
original German diagrams and I find the relative movements of 
United Kingdom and United States prices as shown by these do not 
correspond with those found by Mr. Flux. The explanation is, I 
think, to bo found in the footnote to the German diagrams, viz. 
“ the original index-numbers for foreign countries have been set 
against the German index-numbers, which partly correspond to 
those of foreign nations in methods of compilation.” Their 
figures only partly correspond ; Mr. Flux’s wholly correspond, and 
that is of great value in a study of the subject. 

I have much pleasure in seconding this Vote of Thanks. 

Mr. Norman Crump said that he felt very glad to be able to 
thank Mr. Flux personally for the lead given twelve years ago, 
when he himself had embarked upon similar lines of research. 
On looking back over that period, numbers of little incidents might 
be recalled. The whole problem that the compiler of an index- 
number was up against was that the people who used it expected 
bricks to bo delivered which were exact in size and weight to the 
last millimetre, and he was expected to be able to make those bricks 
with the help of such stuff as he could get hold of. 

He would like to make one suggestion, to which he attached 
considerable importance. The British public took the wholesale 
price index-numbers and compared them with the retail index- 
numbers and those of the cost of living, and often proceeded to 
draw erroneous conclusions. If, instead of being described as a 
wholesale price index-number, it were called an index-number of 
primary materials and goods in the initial stage of manufacture, 
and then contrasted with the retail price index-number which 
really was a price index-number of goods which had reached their 
final stage, a great deal of misunderstanding in the minds of the 
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public and politicians would be obviated. Among other advantages, 
this change in nomenclature would save the class of the community 
engaged in the distribution and transport of goods from some 
unmerited reproach. 

Mr. Crump’s second point was that he had often wished to get 
out successful measurements of price changes in goods at various 
stages of manufacture, starting with primary materials such as raw 
cotton, wool, or pig iron, going on to cotton yarn, then to cotton 
cloth and, finally to such articles as cotton shirts. It was work 
where the straw was largely lacking and it left a very big gap between 
the prices of primary goods, which appeared in the wholesale price 
index-number, and the price of the final product, which appeared 
in the retail price index-number. Still, even working on wholesale 
price index-numbers an interesting point emerged, from the fact 
that the Board of Trade index-number for 150 items embraced a 
larger proportion of the more finished articles than an index-number 
such as that of the Economist, with only 57 items. What 
happened was thaf; there were a certain number of raw materials 
and primary food stuffs that must be included in any index-number 
however many items it contained, and it followed that the more 
items there were in an index-number the larger was the preponder- 
ance of finished goods. As he had proved by an independent examin- 
ation of three British index-numbers a short time ago, it followed 
that there was a more sensitive movement in the Economist 
index than in that of the Board of Trade. These facts suggested 
an interesting field for exploration. 

On the question of international comparisons he had collected a 
fair amount of data and obtained some very interesting results, but 
if ho once embarked upon discussing them, it would take up the 
rest of the evening. He had, however, one final point to make: 
it was perfectly obvious that if one simply confined oneself to calcu- 
lations of prices of commodities entering into international trade, 
it would merely amount to checking the accuracy of the international 
deals in those commodities. He was not quite convinced what, if 
anything, would be proved if one followed Mr. Flux and calculated 
the price index-numbers of a similar list of commodities weighted 
in a similar manner, first in dollars and secondly in sterling. As an 
economic proposition he still had to be satisfied as to what if any- 
thing emerged from this calculation, and in these days, when people 
were trying to find the proper stabilisation rate, and seeking various 
good, bad, or indifferent bases of comparison, he thought this question 
ought to be further explored, as a matter of real importance. 

Mr. Crump said he had been fortunate in having Mr. Flux to 
guide him through many years, and he welcomed this opportunity 
of paying tribute to him; he had been a worthy leader to all. 

Mr. Macrosty said that as one of the collaborators with Mr. 
Flux in the compilation of the original Board of Trade index-number, 
it was perhaps not inappropriate that ho should say that he had 
shared Mr. Flux’s fears during the last few years as to the reliability 
of that old index-number under the changing circumstances which 
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had arisen from 1929 onwards, and he could scarcely express his 
relief when he saw the first draft of Mr. Flux’s calculations and found 
that for a greater part of that period the new weighting which they 
had discussed together had not materially affected the trust which 
could be put in the old index-number. He felt that Mr. Flux and 
he could congratulate themselves upon the skill with which they 
com 2 )ilcd that old index-number, or the luck with which they met 
in those working papers which had so mysteriously disappeared. 
Whether a matter of skill or luck, it had now been i)rovcd that it 
was a very good index number. 

Mr. Macrosty drew attention to the table in Appendix II where 
the effects of the weighting of the 1907 and 1924: distributions were 
set out for the period 1925-1932. It would be found that from 1925- 
1929 the re-weighting made no j)ractical difference exce 2 )t in the 
year 1926. In that year (|uite a sharp difference was shown which 
seemed to show that both the 1907 and the 1924 distributions of the 
relative importance of industries were defl(K*ted by the indept*nd(*nt 
movement of pric(‘S of commodities in that year. To his mind that 
showed that for any purposes of international comparison it w'ould 
be unwise to take 1926 as a base year for this country. As Mr. 
Flux had pointed out, in 1931 and 1932 there was a sharp divergence 
in the effects of the weighting. That might mean simply that 
the 1907 weighting had got completely out of relation to the economic 
structure of the latter two years, or that the 1924 weighting had 
also got out of gear, but in either case it seemed that Mr. Leak had 
good reason for holding his hand until he got the results of the 
Census of 1930, when he would be in closer relation to the economic 
facts of the last three years. 

With regard to the second part of Mr. Flux’s paper, Mr. Macrosty 
found it rather difficult to speak. Mr. Flux had given them a Pisgah 
view of a territory which had been but little explored and the means 
of getting across into it were rather uncertain, but he had made a 
considerable addition to their knowledge, and had pointed out some 
new methods of exploration. This section confirmed him all the 
more in the shyness he experienced whenever anyone jiroposed to 
use an index-number of wholesale prices as a means of stabilising, 
regulating, or controlling currencies or credit. With all the skill 
that might be used the methods of calculating a wholesale 2 )ricc 
index-number were still rather rough. Personally he would be 
satisfied if in compiling an index-number no quotation varied from 
accuracy by more than a plus or minus 5 per cent. ; most of the 
quotations in the Board of Trade index-number were better than 
this, but he doubted whether such a standard was fine enough for 
dealing with currency, and more particularly for dealing with inter- 
national currency. In that connexion it was necessary to consider 
very closely the important articles that entered into international 
trade and their relative importance in the different countries, and to 
scrutinise very carefully the individual price movements as well 
as the movements of any combinations of them taken together. 

Mr. Macrosty had great pleasure in supporting the vote of 
thanks to Mr. Flux for his valuable paper. 
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Professor J. H. Richardson wished to add his tribute of thanks 
to those already offered to Mr. Flux for the lead he had given in the 
development of British statistics and also for carrying his lead into 
the international field. From experience gained in the Inter- 
national Labour Office he was able to furnish evidence which tended 
to confirm Mr. Flux’s conclusion that to cover a long period of years 
by an unchanged index was likely to give erroneous results. The 
problem had been faced from a different angle by the International 
Labour Office They were not comparing price statistics for the 
same place at different periods of time, but were making spatial 
comparisons of retail price levels in different countries at the same 
date, and the problem immediately arosi3 — in what countries were 
habits of consumption sufficiently similar to justify their being 
included in the same series ? The number of countries which could 
be brought into a single comparison was determined by the adequacy 
of the common (dements which could be incorporated in the series. 
Where the standard of consum])tion of any country varied widely 
from that of other countries, it became necessary to exclude it from 
the comparisons, or to consider forming another group of countries 
into which it would fit. 

Professor Richardson asked Mr. Flux if he could give any criteria 
as to when the commodities and weights upon which an index of 
price changes was based should be modified. It was evident that 
in periods of rapid change in j)roduction and consumption there would 
be need for more frequent a(ljustiu(»nts, and the life of the index 
number would be shorter in certain periods than it would be in others. 
It would be valuable if some indication could be given as to the 
criteria by which to determine when a change would be justified. 
The mere availabilty of data from which to establish new weights 
was not enough; mor(» scientific critt^ria were needed. 

Professor Richardson expressed special interest in the question 
of the use of price indexes as one of the series considered by those 
responsible for monetary and credit policy. He appreciated the 
statistical difficulties in the way of compiling satisfactory price 
indexes, but from a practical i)oint of view in dealing with the 
affairs of the world the series available, though imperfect, were 
being used, and would continue to be used. The statistician, if he 
compiled such series at all, could only try to improve their quality 
and point out the margin of error to wliich they were liable. 

Another point upon which it might be useful if Mr. Flux would 
give his opinion, was whether he considered that there would be any 
value in the establishment of an international index which would 
bring together in one series data for several countries similar to 
those which he had already worked out for Great Britain and the 
United States. Would such a series be of any practical value? 
His own view was that there would be little value in making such 
an average, although other methods of compiling an international 
average might be considered. 

It would also be interesting to have some indication as to the 
main reasons why divergences arose between the price movements 
shown by the indices of two or more countries over a period of time. 



632 


Disousaion 


[Part IV, 


In his opinion such divergences often reflected restrictions of various 
kinds, whether due to economic or political causes, upon the ordinary 
course of international trade. Reference had been made to diver- 
gences in 1926 when British trade was artificially restricted, and in 
1930 and 1931 when there was a great increase in barriers to inter- 
national trade and in currency restrictions. Were not divergences 
in the price indexes of different countries to a considerable extent 
a measure of such restrictions ? 

Professor Richardson had great pleasure in paying his tribute 
to the reader of the paper. 

Mr. Gampell asked Mr. Flux whether the quantities consumed 
in the United Kingdom, whether quantities in 1907 or quantities 
in 1924, were at all appropriate* to an index of the prices registered 
on the wholesale markets of this country. Fellows might be ac- 
quainted with Dr. Alonzo Taylor’s paper on “ Speculation, Short 
Selling and the Price of Wheat ” which appeared as Vol. VII, No. 4, 
of the Wheat Studies of the Food Research Institute of Stanford 
University, California. It was there stated that “ Liverpool futures 
register the basis on which there is conducted an international 
trade in wheat approaching or exceeding half a billion bushels.” 
That was half of an American billion only, but even so it was more 
than double this country’s imports, and more than nine times the 
imports of the Mersey ports. If Liverpool futures register the 
basis for 500 million bushels, then the weight assigned to them 
should be 500 million bushels — particularly in an index which 
purports to register the price-level of those commodities whose 
interchange is conducted by means of this country’s currency. In 
practice, the Board of Trade assign no weight at all to them, though 
a series which is some sort of reflection of those futures is 
assigned a weight of about 30 million bushels by the Board. If 
our markets were admitted to be international rather than internal, 
then the relative importance attaching to the individual markets 
in the construction of an index should be based upon the relative 
importance of the various commodities in international trade and 
not in this country’s consumption. 

Presumably the Board might defend its procedure on grounds 
of international consistency. Other countries, America for instance, 
used the internal consumption standard in their index-making, so 
that if we used an international standard we should be in a class 
by ourselves. But our markets were, in fact, in a class by them- 
selves. Formal international consistency appeared to be a pitfall 
rather than a guide. It had led Sir Walter Layton, at the discussion 
of Mr. Flux’s previous paper in 1921, to advocate the arithmetic 
and to deplore the geometric average, solely because other countries 
used the former and poorer procedure. 

The omission of gold and of silver from the Board’s index called 
for remark. The value of the annual output of the yellow metal, 
regarded purely as a mineral, far exceeded that of any other metal. 
The distribution of almost all that output was negotiated in London 
and financed in sterling. If the changing prices on the London 
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bullion market were not included in the Board’s index they could 
be included in no other country’s, since London was in the position 
of possessing the only recognised open market in the commodity 
while New York was in the stage of contemplating the possibility 
of establishing one. Yet the Board does not consider that market 
worthy of one single quotation — ^not even for such weight as might 
attach to it on the mere consumption standard for such purposes 
as the filling of teeth, which purposes, as he gathered from the litera- 
ture on the subject, were known as the arts.” He presumed 
silver was omitted as being also a precious metal, but in view of the 
prices at which it had recently been selling the word “ precious ” 
appeared to require some qualification. 

He would like to conclude by mentioning a matter which might 
be of some practical interest. Fellows might have noticed that 
there had recently been published a daily index of prices in the 
United States. He was informed by Keuters that a daily index 
for the United Kingdom was in preparation and perhaps it might 
prove to be of utility to the Fellows of the Society. 

Mr. Flux, in reply, said : I should like to thank those present 
for the reception that they have been kind enough to give me to-night, 
and in dealing with the points raised I want in particular to put 
myself right with my old friend Mr. Yule. In the paragraph of my 
paper with which he disagreed, I referred to particular uses that 
the long-period index-number was made to serve, and it was in that 
connection that variation by change of base suggests the possibility 
of serious effects on the reliability of the calculations made. The 
changes of emphasis that are appropriate from time to time are 
not wholly likely to be such as would preserve the original series 
unchanged. Remembering what the other element in that com- 
parison is, it seems quite possible that the kind of variation to 
which I alluded, though not very important in some other connections, 
might be important there, just as Mr. Macrosty expressed the view 
that it might be important in an index-number that was to be a 
serious guide in the regulation of foreign exchange. My Manchester 
paper shows that I was not forgetful of the fact that the change of 
base year involves, in effect, a change of weighting. 

I think that, for the purpose to which I was alluding, i.c. for 
demonstrating some connection between price movement and some 
other phenomenon, that the use of the long-period index-number, 
cdculated on an unchanged formula, may yield less trustworthy 
results than those reached if the base is changed from time to time. 
\^en we are trying to get a measure of the importance of price 
fluctuations over the short period in which we are living, — ^the 
few years last past, and the few years to which we sae moving — I 
think it is desirable that we should, as far as possible, eliminate 
causes of misleading registration in the index-numbers ; it is for that 
reason that I suggested the desirability of re-examining our basic 
data at more or less regular intervals, 

I was asked what period I would consider for such revisions. 
Without wishing to be frivolous, I was a little inclined to ask the 
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question — How often should a mother insist upon her small son 
washing his face ? I think that, whatever the conditions, the normal 
mother insists on a wash twice a day at least, as an absolute 
minimum, but would regard more frequent ablutions, say, before 
each meal, as likely to be beneficial. An annual overhaul of the 
structure of an index-number of wholesale prices is, perhaps, hardly 
a practicable proposition, but an overhaul at intervals of not less 
than ten years might be prudent, so as to be ready for changes that 
may come in a future that is not very far distant. 

With regard to the use of the year 1926 as base year in the cal- 
culations of the latter part of the paper, I should like to refer to 
Appendix II and to point out that the actual average of the Board 
of Trade index-number for 1926 lies, as n(*arly as possible, half-way 
between those for 1925 and 1927, and, from the point of view of a 
factor to reduce the index-numbers of other years to a common 
basis, it does not look as if the use of the 1926 figure can have intro- 
duced much distortion. All that has been done tht‘re has been to 
take the actual logarithms of the index-numbers and deduct the 
logarithm of the average index-number of 1926. If that average* 
shows no sign of exceptional deviation from the averages of preceding 
and following years we should not expect to introduce distortion 
by that process. 

It is only from the beginning of 1927 that the data, from which 
I had the chance of making a selection, have* become available, 
the range of the published information being much more limited 
for dates before and during 1926 than for those in and after 1927. 
Although an adequate selection might be made, it would be necessary 
to resort fairly freely to the method which, as I pointed out, I had to 
use in a few cases — of taking the same price series more than once. 
The other alt(*rnative was to follow the Americans and use prices 
of manufactured commodities, which would introduce a definite 
source of non-comparability. 

In carrying out the calculations for 1931, I found that the data 
published by the United States authorities for 1931 arc less com- 
prehensive than those published for 1930. This fact increases 
my reluctance to attempt the calculations for 1926 and earlier years. 

I should like to say one word with regard to a remark that fell 
from Mr. Crump. He has encouraged me to believe that my calcu- 
lations may prove to be significant, as I hoped they might be, and 
in showing that possibly they might have been even more significant 
if they had been different in certain ways that he indicates. 

The discussion this evening disposes me to somewhat greater bold- 
ness, in one particular respect. Our price index-numbers are, of course, 
very far from complete measures of price variations, but, if the 
elements composing them are well selected, they may reflect satis- 
factorily the effects of the aggregate of price movements. In the 
case of international comparisons, we have to face the fact that, 
with identical movements of individual prices in different countries, 
the true average movements would not necessarily be identical in 
those countries, unless the price movements in the principal com- 
modity groups happened to be parallel. It is this that gives import- 
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anco to such calculations as those to which I have made a small 
contribution. They appear to indicate that, while much of the 
divergence between the price indices of different countries is due to 
the different commercial and industrial structures of those countries, 
there has been, since the war, a quite notable amount of price diver- 
gence apart from that which results from differences of economic 
structure. If this is confirmed by further enquiries, it appears to 
mean that the operation of a metallic standard of value identical 
in different countries cannot ensure that prices in those countries 
arc kept from important variation. In view of the narrow limits 
of the specie points in exchanges between gold standard countries, 
such divergences in price levels as 5, or even 3, per cent., appear far 
from insignificant. It would, in fact, appear that the link between 
currencies afforded by convertibility of each into gold at a fixed 
rate cannot, taken by itself, be relied on to ensure a closeness of 
agreement between average price movements within several times 
the range indicated by the specie points. If that be so, the stability 
of domestic price movements in each of several countries may 
be definitely inconsistent with the stability of exchange rates between 
them. 

Another point that was raised, was the inappropriateness of 
weighting where we did not take account of the full turnover of 
speculative markets in the country. I can conceive of a hundred 
different proc(*dures in det(*rmining weights which would be almost 
equally defensible. There happens to have been chosen one pro- 
cedure, and I do not mind if anyone says that from his point of view 
it is not perfect. This evening my concern has been, not with making 
a new index-number, but with examining the extent of change in 
an existing index-number which follows from the application of 
principles laid down when that index-number was established. 
If the idea suggested to me is that something like the plan carried 
out in the United States index-number should be followed, I have 
a remark to make upon it. An effort is made to estimate the total 
turnover in the country of each individual commodity, the price of 
which is known, or of a group of commodities which a price is 
taken to represent, and to weight the index-number in accordance 
with the turnover in that way. I have the gravest doubts as to 
whether the information could be procured by private persons, or 
even by public authorities, or whether such data as could be secured 
would be reliable. It would be very expensive to compile and would 
take a long time, and I am not disposed to believe that it would 
give us a weighting that would be more reliable than that which 
happens to have been chosen. I am not claiming perfection for 
that scheme of weighting ; I can claim that it was a scheme that 
has appeared to some other workers in the field to bo a useful one, 
and to be one that they could approve accordingly. 

As to the suggestion that gold and silver should be included, 
the gold suggestion in particular seems to me to be a very remarkable 
one. It might be an appropriate suggestion in the Union of South 
Africa, but in this country I do not quite see why we should include 
the metal which is the means of measuring our prices. It is true 
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that the indcx-mumber of the Board of Trade has been calculated 
in periods when gold was not the measure of our prices, so that 
what I have just stated might be countered by a reminder of that 
fact ; but I should be content here to follow the example of our old* 
colleague, Sauerbeck, who, in setting out the data from which he had 
compiled his index-number, gave alongside them the course of 
movement of silver prices. 

Some of us will remember that an honoured American colleague 
announced that the formula he favoured would assure him an index- 
number true to within less than \ per cent. I am not disposed to 
claim that that degree of precision has been obtained in the records 
of prices that were used as the fundamental data in our combination, 
though in taking broad averages we may escape some of the worst evils 
of that degree of uncertainty. Some prices are ascertainable with 
even greater precision than a possible error of \ per cent, implies, 
but an index confined to such prices would not reflect the general 
movement of wholesale prices, except by accident. 

As the precision of measurement that may be looked for from 
price indices has been referred to, I should like to say that, 
in references to possible variations of 5 per cent, either way, I take 
it that it is not meant to imply that an index of 100 is fully satis 
factory as a representation of something not less than 95 or more 
than 105, but that, if the index is 105, showing an advance of 5 per 
cent, on the basis from which measurement proceeds, it is intended 
to imply that the figure 105 represents something between 104I and 
105J. In other words, the deviation from the base figure is claimed 
to be measured truly to within 5 per cent, of itself. That, perhaps, 
brings us within reach of our American colleague’s claim, and such 
a degree of precision might render the index-numbers useful even as 
guides to cxirrency regulation. 

Professor Richardson raised one or two quite interesting points, 
with one of which I have already dealt. He put another interesting 
question to me, and that was whether I thought an international 
average would bo useful ? I am interested in the kind of comparison 
to which I tried to make an addition to-night, because it seems to 
me that we are in danger of having some wholly unintelligible and 
unmeaning international averages thrust down our throats unless 
we will adopt some measure that will get us over the difficulty 
arising from the calculation by each country of an index-niunber 
relating to its own conditions. We need to know how much of the 
divergence between our index-niunber and that of another country 
is due to divergence in the plan of computation and in the range of 
material used. 

That is all I would venture to say to-night, other than to thank 
you again for the cordiality with which you have welcomed an old 
colleague. 
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Production, Output per Head, Prices and Costs in the Iron 
AND Steel Industry, 1924r-1931. 

(Frances Wood Memorial Prize Essay, 1932.) 

By R. W. B. Clarke, B.A. (Cantab.). 

The objects of the essay are twofold : first, to discover a functional 
relationship between production and output per worker in the iron 
and steel industry; and second, to measure the costs of production 
of pig iron, quarterly, and to compare them with the selling price. 
The course of the argument is as follows : — 

I. An index of employment is calculated by a method based on 
that suggested by Mr. C. G. Clark in J,R.S,S .9 1929* 

II. A functional relationship is found between the production and 
the output per worker. 

III. The course of production is estimated for those branches of 

the industry for which no production figures are available. 

IV. An estimate is made of the displacement of workers by 

rationalization. 

V. Variations in wages in the pig iron industry. 

VI. The selling price of pig iron. 

VII. The prime costs of production are estimated, quarterly, 

VIII. The selling price is compared with average and marginal 
prime costs. 

(The essay has been considerably condensed for publication : 
much of the detail, particularly in Sections II, V, VI, and VII, has 
been omitted.) 

I. The Calculation of an Index of Employment. 

There are three steps in this calculation : (o) calculation of a 
monthly index of the number of insured persons, (6) subtraction of 
the unemployment percentages, and (c) extraction of the seasonal 
variation. 

VOL. XCVI. part IV, A A 
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(a) The monthly index of insured persons. 

The number of insured workers at the end of June is published 
annually by the Ministry of Labour. The difference from year to 
year is made up of new entrants, minus ‘‘ gross losses,” i.e. deaths, 
retircmients, transfers to other industries, etc. The number of new 
entrants was provided quarterly by the Ministry of Labour, so that 
the gross loss for each year is known ; e,g. for the pig iron industry, 
in June 1924 there were 30,190 insured workers; this, plus new 
entrants, gave a total for June 1925 of 30 , 550 . The actual number in 
June 1925 was 25 , 780 , so the gross loss for the year was 4 , 770 . The 
gross loss is then spread over the whole year by a quarterly inter- 
])olation of a freehand cumulative curve of the gross losses for the 
whole period. Thus an estimate is made of the number of insured 
workers at the end of each quarter. These figures arc expressed as 
index-numbers; the data up to September of any year arc based on 
the June of th(‘ previous year, e.g. the figures from October 1924 to 
Se]>teinber 1925 are based on June 1924 = 1 , 000 . A monthly index 
is then obtained by linear interpolation. 

(b) Subtraction of unemployment percentages. 

Now the unemployment percentages up to September of any 
y(‘ar refer to the number of insured persons in the previous June. 
The unemployment percentages can therefore be subtracted as they 
stand from the indices obtained above, leaving an index of employ- 
ment, each monthly figure of which is based on the previous June. 
The series is then re-based on tlie average of 1924 = 1 , 000 ; and the 
required index is calculated. 

OiK' important administrative change was made in the period 
1924 r 31 ; workers between the ages of 65 and 70 were removed from 
the sclu*mc. The index can be made continuous, for figures were 
published showing the number of insured persons in June 1927 , 
both between the ages of 16 and 65, and of all ages. To get the 
number of employed persons in any month before June 1927 , the 
index, in the pig iron industry, must be multiplied by 29,610; and 
after June 1927 , including only workers from 16 to 65, by 27,750. 

(c) Extraction of seasonal variation. 

The differences Jan.-Dee., Feb.-Jan., . . . Dec.-Nov., are 
calculated, and the medians of the Jan.-Dee. changes, of the Feb.- Jan. 
changes, etc. are determined. A constant is added to each in order 
to make the sum of the medians zero; and the medians are then 
cumulated in order to find the difference of each month from January. 
A further constant must then be added to make the sum of these 
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differences zero, and the resulting figures are those which must be 
subtracted from the original series to eliminate seasonal variation. 

In the pig iron industry there is a slight seasonal variation, show- 
ing that the activity of the industry is greatest in the first half of the 
year ; there is no prima facie reason for this, and the most likely 
explanation is that in the period 1924-31 the iron and steel industry 
has usually been depressed in the second half of the year, because of 
external causes : e.g, the re-entry of Germany into world production 
in the latter part of 1924, the coal stoppage in 1926, the reaction 
from the activity of the beginning of 1927, and the collapse of 1930. 
The method is only shown for the sake of completeness. 

(rf) Other derived series. 

The monthly index of insured persons obtained in (a) can be 
re-based on the average of 1924 = t,ooo, giving a series showing the 
changes in the number of insured persons. The long-period move- 
ments of the industry are clearly illustrated by this curve. 

A true uncm})l<)yment percentage can also be calculated for each 
month ; this curve shows the short-period fluctuations of the industry, 
and is far more useful than the unadjusted Ministry of Labour 
percentage, which is often very misleading in rapidly expanding or 
contracting industries. 

The method used in calculating this employment index has only 
one source of error — the interpolation of the cumulative curve of 
gross losses. This may involve an error of as much as i per cent., 
but it can fairly be claimed that no other method will give a better 
result. 

II. The Relation between Production and Output per Worker. 

Indices of employment obtained in Section I are now correlated 
with figures of production in the iron and steel industry, as far as 
they are available. 

(a) The pig iron industry. 

The monthly figures of production published by the National 
Federation of Iron and Steel Manufacturers are reduced to daily 
averages (blast furnaces work every day; in 1924, 97*7 per cent, of 
the shift workers worked a seven-shift week). These daily averages 
are expressed as an index based on 1924 = 1,000, and thence an 
index of output per head is obtained. The output per head curve 
shows similar fluctuations to those of the production curve, 
especially from 1927-1931 : it also has a distinct upward trend, 
showing the effect of technical improvements. 
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A comparison of the curves suggests that a relation exists between 
the production and the output per head of the form y = kt +/(a;), 
where y is the output per head, x the daily production, and t is the 
time-element, to allow for the upward trend of y. (When monthly 
data are used, i = 1 in Jan. 1924, t = 2 in Feb. 1924, etc.) The 
function f{x) may be assumed to be of the form a + Ax^. The data 
from 1927-1931 are then analysed in order to determine the most 
probable values of the constants a, A, A, and m. This is done by 
the method of least squares ; y is taken as the dependent variable, 
subject to small errors, while t and x are known exactly. A relation 
of the form F = a + Ax^ is therefore determined, in such a 

way as to make 11(2/ ^ minimum. Difiercntiation of 2(2/— Y)^ 

with respect to a, i, A, and m gives four equations, which cannot in 
this case be solved. It is therefore necessary to guess a value for 
m, say M. Then, if x^^ = X, the problem is resolved into one of 
finding the conditions that l>(y — Y)^ should be a minimum, where 
Y = a + to + AX, The constant a is eliminated by referring the 
co-ordinates to their means, y, i, A, as origins. If the new co- 
ordinates are y\ and X\ then the values of k and A are given by 
the equations : — 

22/ Y - kn^^ - i42Zr = 0. 

S2/'A' - k'LfX^ - .42A'2 = 0. 

Subject to these conditions, 2(y' — Y')^ = 2y'2 — k'Ly't^ — AZy'X^ 

and the standard deviation o is given by = -2(y' — Y')*, where n 

n 

is the number of observations. 

In view of the fact that the solution is one of trial and error 
for the determination of w, the quarterly data were used, with the 
following results : — 


m 

a 

k 

A 

a 

•4 

30-8 

6*06 

66*81 

53 

•5 

20*1 

7*97 

32*77 

50 

•65 

20-0 

8*06 

21*48 

126 

•6 

19*4 

8-03 

14*09 

197 

•7 

20-2 

7*83 

6*13 

317 


This result shows that M lies between 0*5 and 0*7, and is probably 
about 0*6. As accurate a result as is desired can be found by con- 
tinued “ bracketing.” 

It is now necessary to calculate the probable errors of k and A. 
This is done by “ Student’s ” method, which is explained in detail 
in ‘‘ Statistical Methods for Kesearch Workers,” by E. A. Fisher. 
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For M = 0*6, the probable error of k is 0-83, and that of A is 0*60 ; 
a reasonably small margin of error. 

The approximate value of M has now been determined from the 
quarterly figures ; wo can thus assume that M = 0*5 or 0*6, and 
thence calculate the values of k and A from the monthly data. The 
resulting equations are : —y = 2*92^ + 34‘73aj* 27, with a standard 

error of 26-75, and y = 2*89^ + 14*78x-® + 138, with a standard 
error of 26-6. These figures, of course, only refer to the period 


Diagram I. — ^Production, Employment, Output per Hoad m the Pig Iron 

Industry, 

(One vertical division represents a vanation m the mdices of 26 per cent.) 



1927-31. The probable errors of the coefficients k and A, for 
M = 0-6, are 0-20 and 0-42 respectively. The accuracy is, of course, 
improved by increasing the number of data. 

These equations demonstrate the increasing return from labour 
in the industry, and also the rapid increase in output per head due 
to rationalisation. 

(b) The manufacture of steel. 

For the second stage of the process — the conversion of pig iron 
into steel ingots — ^the statistics are not so reliable. The N.F.I.S.M. 
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publishes figures of the monthly production of ingots and castings, 
and also of a wide range of finished steel products, but the Ministry 
of Labour unemployment statistics do not separate workers engaged 
in steel melting, iron puddling, and iron and steel rolling and forging. 
Comparison of an index of the production of finished goods with 
that of ingots and castings shows, however, that the error involved 
in taking the production of ingots and castings alone as a measure 
of the activity of the steel industry is quite small. 

An index of the average daily production of ingots and castings 
is therefore calculated (from the number of working days in each 
month), and is compared with the employment index. Using the 
monthly data, for the whole period 1924-31 (excluding the 1926 coal 
stoppage), with the same notation as before, the equation is y == 
323 + 3*33^ + 0*6452; with a standard error of 48*0. The probable 
error of k is 0*14, and of A is 0*02. The j)roduction of steel is there- 
fore also subject to increasing return as far as labour is concerned. 

(c) Other branches of the industry. 

Production and employment figures are both available for the 
tinplate industry, but the fluctuations of both of the curves are so 
great that no accurate result can be obtained. 

There is no other branch of the industry for which both production 
and employment figures can be got ; in Section III, the production 
of iron and steel tubes is estimated from the employment figures. 

It is possible from these equations to estimate in advance the 
number of men required to j)roduc<‘ a given output, or alternatively 
to estimate the employment over periods for which employment 
figures are not available. The course of employment in steel manu- 
facture can thus be estimated from 1920 to June 1923 (when the 
present industrial classification was started) ; and estimates of the 
changes in the number of insured workers since the latest June count 
can be made. In Sections III and IV, other important deductions 
arc made from the equations. 

III. An Estimate of the Course of Production where Inter- 
Censal Figures are not Available. 

For many industries for which employment figures are available 
the only production data are those of the Census of Production. If 
the production and employment in some industry in the same 
industrial group are known, it is now possible to estimate the course 
of production in the inter-ccnsal years. We take, for example, the 
wroughl iron and steel tube industry. It is assumed that the form of the 
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relation y ==1d +f{x) is the same for this industry as for the manu- 
facture of steel, and the constants are determined from the known 
production of iron and steel tubes in 1924 and 1930. The curve 
y z=kt-\- Ax^ is fitted for the steel industry, and it is found that 
m = J. {N.B, — This fitting is a restriction on least square procedure, 
but if a constant a is included, we have three constants, and only 
two known sets of data ; 1924 and 1930.) Thus, the i‘quation for 
the iron and steel tube industry is taken as y = kt + Ax\ and th<» 
values of k and A are found to be 1*72 and 31*50 respectively. If the 

employment index is z, we therefore have : ^ = 1*72^ -|- 31*50a;i, a 

quadratic equation in x^, which gives the production in any quarter 
when the employment is known. 

In order to get some idea of the error involved, the constants ^ and A 
were calculated for the pig iron industry from the Census data only. 
The resulting equation showed a probable error of about 5 per cent. 
Although there may be error in assuming that the form of the 
equation is the same for all members of an industrial group, the results 
must be better than results based on the assumption that production 
varies directly with employment. 

IV. The Effect of Eationalisation on Employment. 

The results of the previous sections arc now used in order to 
estimate the number of workers displaced by rationalisation since 
1924; i.e. the difference between the number of workers required 
to produce the same output in 1924 and in 1930. 

Let the number of workers required to produce the 1924 output 
in 1930 be z (an index, based on 1924= 1,000). Then, for the 
pig iron industry y substituting in the monthly equation, with a; = 
1,000, and t = 78*5 (the average for 1930), we have : — 

= 138 + 2-89 X 78-5 + 14-78 X 1000-® = 1298 ± 18. 

1000 * 

whence z = 770 i 1^* 

The number of workers displaced is therefore 25,430 X *230 = 
5,850 ± 250. The index of employment in 1930 was 694, so if 
the production had been up to the 1924 level (an 18 per cent, increase), 
only 1,930 workers would have been absorbed. The number of 
unemployed in 1930 was 5,630, so that even then there were 3,700 
surplus workers compared with 1924. 

This displacement has taken place in three ways: (a) by the 
scrapping of obsolete furnaces and the building of larger ones, ( 6 ) 
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by the introduction of machinery {e.g, mechanical charging), and 
(c) by co-ordination of the processes of manufacture. The output 
per furnace in blast increased by 30 per cent, from 1924 to 1931, 
and 126 obsolete furnaces have been scrapped. The number of 
workers per blast furnace has not increased, a sign of the operation 
of (6) and (c) above. The incidence of {b) is also demonstrated by 
the 1 6- 1 per cent, increase in the mechanical power available in 
blast furnaces and steel rolling mills from 1924 to 1930. 

The number of workers displaced in the steel melting, iron puddling, 
iron and steel rolling and forging industry is 30,260, with a probable 
error of 2,280; and if production had risen to the 1924 level, only 
8,300 more workers would have been employed. The average 
unemployment in 1930 was 63,530, so there were then about 55,200 
surplus workers. 

V. Wages in the Pig Iron Industry. 

There are three important sources of information regarding 
wages in the pig iron industry : (a) the monthly statements of wage 
changes in the Labour Gazette, (6) the earnings investigations of 
the Ministry of Labour in 1924 and 1928, (c) the N.F.I.8.M. earnings 
figure published quarterly from 1924 to 1928. 

The results of (6) and (c) are compared in the following table : — 


Week ending 

Weekly earnings. 

Number of workers. 

Ministry of Labour. 

N.F.I.S.M. 

Ministry of Labour. 

N.F.T.S.M. 

1924. Jan. 12 

63/5 

64/11 

] 

23,294 

Apr. 12 

«3/8 

65/5 

i 28,752 

22,076 

July 12 
Oct. 18 

63/1 

62/4 

64/3 

63/11 

21,779 

20,321 

1928. Oct. 27 

59/1 

60/8 

17,174 

19,992 


The Ministry of Labour figures cover a far greater number of 
workers than are included in the unemployment statistics; the 
N.F.I.S.M. figures include coke oven workers attached to blast 
furnaces (which accounts for the higher rate). The Ministry’s 
figures may be taken as the average weekly earnings in 1924, and 
the N.F.I.S.M. figures are used as a quarterly index (as it stands, 
it refers to selected dates at the beginning of quarters, but it can 
easily be adjusted as a quarterly average). It should be noted that 
the investigations agree upon the amount of the fall in earnings from 
1924 to 1928, which supports the view that the N.F.I.S.M. figure, 
when adjusted, can be used as an index-number for earnings. 

Unfortunately, the N.F.I.S.M. figures were discontinued after 
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1928; the index is therefore extrapolated for the period 1929-31 
according to the movements of an index of labourers’ wage-rates, 
the method of construction of which is now explained. In passing, 
it may be noted that there is no great difference between earnings 
and wage-rates in the pig iron industry, for no short time is worked. 

According to the 1921 Census, there were 54 classes of worker 
in the industry, each of which has a different wage and bonus 
system ; so it is impossible to get a wage-rate for pig iron workers 
as a whole. An index of labourers’ rates is therefore constructed. 

Wages are regulated by sliding scales dependent upon the selling 
price of pig iron. A standard price and a standard wage are fixed, 
and for every variation from the standard price, a certain percentage 
is added to or subtracted from the standard wage. For these 
agreements, the country is divided into nine districts : the Labour 
Gazette gives, for each district, the changes in the percentages added 
to standard rates by virtue of changes in the ascertained price. 
Series can therefore be made showing the changes in labourers’ 
wages over the whole period ; and these are then combined to make 
an index of labourers’ wages for the whole country. 

The number of workers in each district in 1924 is estimated from 
the 1921 Census, together with the changes in the proportions of 
the national output produced in each district from 1920 to 1924. 
It is not sufiicient to weight the district wage-series according to 
the number of workers in 1924 : there have been considerable changes 
in the distribution of the industry since then. For example, the 
importance of the Midlands has increased and that of Scotland 
has decreased. It is assumed that, while output per head is by no 
means the same in all districts, it has changed according to the same 
law in all districts. The employment in each district for each 
quarter is calculated from the quarterly production in that district, 
using the equation of Section II. The resulting figures are then 
corrected in order to make the total number employed in all the 
districts the same as the known employment in the whole country. 
This gives the employment in each district, so a weighted index can 
be constructed, giving the movements, for the whole country, of the 
labourers’ wage-rate. 

A comparison between this index and the corrected N.F.I.S^M. 
index shows that the difference is greatest when output per head 
is greatest ; this might be expected, for the bonuses paid are then 
highest. 

VI. The Selling Price op Pig Iron. 

The average selling prices, at the furnace, of the four chief 
types of pig iron (basic, hematite, foundry and forge) are given in 

A a2 
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the Census of Production for 1924 and 1930. The inter-censal gap 
is interpolated quarterly from the ascertained price statistics pub- 
lished by the Ministry of Labour in connection with wage changes. 
The prices of hematite and basic pig iron are assumed to vary in the 
same way as the ascertained prices of “ West Coast hematite mixed 
numbers ’’ and “ Lincolnshire pig iron respectively ; the price 
of foundry and forge pig iron to vary with an average of “ Cleve- 
land no. 3 foundry,” “ Notts pig iron,” and “ Northants pig iron.” 

The total revenue from the sale of pig iron for each quarter, and 
an average selling price of pig iron can then be calculated directly, 
for the amount of each type of pig iron produced is given by the 
N.P.LS.M. 

There are no separate monthly figures for the production of 
ferro-alloys, iron castings, other types of pig iron, and such by- 
products as slag, cement, and gas. The total value of these is 
known for 1924 and 1930, and it is assumed that the revenue from 
these will vary with the total revenue from pig iron. Thus the 
(jross revenue^ quarterly, of the whole industry is obtained, and this, 
divided by the total production of pig iron and ferro-alloys, gives the 
gross revenue per ton })roduced. 

VII. The Costs of Production of Pig Iron. 

Costs of production can be divided into three headings, (a) 
labour (including social insurance), (h) raw materials and the trans- 
port thereof, and (c) overheads. 

(a) Ijdbour costs. 

An index of labour costs per ton is given directly by where w 

is the N.F.I.S.M. wage index, and y the output per head. The 
average of labour costs per ton in 1924 was iis, 5^., according to 
the returns of firms producing 58*7 per cent, of the national output 
for the 1924 Census; this figure is taken as the base. The em- 
})loyer8’ contributions to unemployment and health insurance are 
known throughout the period : assuming that the proportion of boys 
in the industry is the same as that in the iron and steel industry 
as a whole, the contribution was is. 2 Jd. per week per worker from 
Jan. 1924 to Dec. 1925, and is, 4 %od, from Jan. 1926 to Oct. 1931. 
An index of costs per ton is easily obtained from this, and the output 
per head ; the base in 1924 was 2*48^. per ton. ^This corresponds 
well with the statement of one firm in the 1924 Census to the effect 
that social insurance was 0*205 cent, of his costs. The gross 
revenue in 1924 was 100*6 shillings per ton, which gives nearly 
exactly the same result as our calculation. 
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( 6 ) Raw materials and their transport. 

Statistics of the consumption of British and imported iron ore, 
coal and coke, limestone, and other materials (cinder, scale, purple 
ore and scrap) are published annually by N.F.I.8.M. These are 
available from 1921-30, but as three abnormal years, 1921, 1922, 
and 1926, arc included, it is impossible to say whether or not the 
consumption of fuel and ore per ton of pig iron produced is dependent 
upon the production of pig iron. It is assumed that the consumption 
per ton is independent of the total production. 

The annual data are interpolated quarterly in order to estimate 
the quarterly consumption of fuel and ore. The c.i.f. price of 
imported ore is given in H.M. Customs Returns, and the price of 
British ore, at the mine, is given in “ Output of Metalliferous Mines 
and Quarries.” The price of coke, at the oven, is given, for 1924 
and 1930, in the Census of Production; and the price in the inter- 
ccnsal period is obtained by interpolation on the basis of the export 
price. The cost of fuel, and of iron ore, per ton of pig iron and 
ferro-alloys produced, is thus known quarterly over the whole period. 
The Ministry of Mines publishes annually the weight and value of 
limestone consumed in blast furnaces, and the cost of this, per ton 
of pig iron, is got quarterly, by interpolation. 

These costs refer to the price of the material at the seaport, 
mine, or coke oven. The only sources of information about transport 
costs are the monthly railway statistics and the investigations of the 
Balfour Committee in 1925, Transport costs vary with the location 
of the industry ; the Balfour Committee found that, while in Cleve- 
land, the cost of transporting raw materials was about ijs. 2 d. per 
ton of pig iron, in South Yorkshire it was only los. z^d. 

The amount of iron ore carried, and the receipts therefrom, are 
given in the monthly railway returns. Practically all of the iron 
ore carried is used in blast furnaces, so the cost of rail transport 
of ore per ton of pig iron produced is determined. There have 
been two investigations of the average haul of ore, and it is worthy 
of note that the length of haul has increased from 41*17 miles in 
July 1926 to 44*93 in March 1928. This is due to the increased use 
of British ore, and to the approaching exhaustion of Cleveland iron- 
stone and the substitution of Northants ore. About 30 per cent, 
of the ore used is carried by road or by canal, and the cost of this 
will have to be guessed. 

Thc®e is a special division in the railway statistics headed “ Lime- 
stone for use in steel works and blast furnaces,’* which gives the cost 
of transport of limestone. 

The average length of haul of coal and coke is estimated as 
40 miles; the cost of transporting fuel is therefore determined^ 
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for the weight of fuel consumed, and the cost of transport per ton- 
mile, are both known. 

The cost of the other materials, of road transport, and of handling 
costs, cannot be determined separately, but a composite “ remainder ” 
figure is obtained from the Census of Production. 


Cost of materials in shillings per ton of pig iron. 



Cc'nsus figure. 

Oosts already 
detennmed. 

Other coats. 

1924 

85-07 

72-63 

12-54 

1930 

03-50 

66-61 

8-05 


The “ other costs ’’ are assumed to vary in the same way as the costs 
already determined, in the 1924-30 period. Thus a figure of the 
total cost of materials per ton of pig iron and ferro-alloys produced 
is calculated quarterly. 

(c) Overhead costs. 

The estimate of overhead costs presents many difficulties, and 
since overheads do not enter into the short-period price, they are 
not considered here. 

VIII. The Eelation between Prices and Costs, 

It is now possible to calculate the marginal prime costs and to 
compare them with the selling price. At any time, let the gross 
revenue per ton of pig iron be P, the cost of materials p, and the 
cost of labour per man-shift W; then, if an increment of production 
dx involves an increase in employment of dz man-shifts : — 

dz 

^ can be obtained by difieientiating the equation of Section II 

with respect to a?, so the marginal prime cost is compared with the 
selling price. There is only a general similarity between the curves, 
a result which is not surprising. The average cost in some cases 
exceeds the price, particularly in 1928. If the possibility that the 
errors of the figures are sufficient to account for the whole difference 
is left out of consideration, there are two good reasons for this 
divergence : (a) the vertical organization of the industry makes it 
possible to spread costs over the whole process, from iron ore to steel 
plates ; and so the ordinary machinery of price determination is not 
in operation, and (6) the manufacturers kept prices as low as possible 
in 1928 in order to keep foreign pig iron out of the market ; imports 
fell from 579,300 tons in 1927 to 93,700 in 1928, and 122,000 in 1929. 

This concludes the Section, and the essay. It may fairly be 







shillings per ton of pig iron produced - 
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objected that the cumulative effect of errors iu interpolation, classi- 
fication, etc. will have vitiated the final cost figures, in so far as they 

Biaqbam II. — ^Prices and Costs of Production of Pig Iron. 



deal with absolute values : they should rather be regarded as indices. 
But the object of this essay is not so much to determine a set of 
rigid and definite results for one industry, as to show how a statistical 


shillings per ton of pig iron produced 
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background can be built up, to help in the solution of the problems 
of industry. 

Finally, I am very much indebted to Mr. C. G. Clark, of Cambridge, 
for continued encouragement and advice, and to Dr. J. Wishart, 
of Cambridge, for some valuable suggestions on the more mathe- 
matical side of the work. 


Price and Cost Statistics for Pig Iron. 

(All indices refer to the average of 1924 = i,ooo.) 

1. Quarterly index of the number of employed workers. 

2. Quarterly index of the average daily production. 

3. Index of labourers’ wages. 

4. N.F.I.S.M. earnings index, adjusted to refer to quarterly averages. 

6. Gross revenue per ton of pig iron and ferro-alloys produced (in shillings). 

Costs per ton of pig iron and ferro-alloys produced (i/i shillings), 

6. Labour (includes wages and social insurance). 

7. Fuel. 

8. Iron ore. 

9. Rail transport of coal, coke, iron ore, and limestone. 

10. Total prime cost of production. 



1 

2 
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The National Income and the Net Output op Industry. 
By Colin G. Clark, M.A. 

The measurement of the national income, both in the deieriniiiafion 
of the absolute total and in the still more important matter of the 
measurement of the changes from year to year, is a subject whicli 
has as yet engaged the attention of very few investigators in this 
country, and one on which a wide measure of disagreement is 
possible. The purpose of this note is to discuss certain differenc(*s 
between my own recent estimate {The National Income, 1924-31, 
Macmillan) and those of other investigators. 

Bowley and Stamp’s estimate for 1924 of the net or social 
income of this country was £3,803 m. My own estimate, prepared 
by a similar method from statistics of Income Tax assessments and 
from estimate's of the total paid in wages, etc., was £3,586 m. Tin' 
main diffe'rence was in the total of wages, which they estimated at 
£1,600 m. and which I estimated at £1,413 m. 

I have not differed, except by a very small amount, from Sir 
Josiah Stamp in his interpretation of tin' income tax statistics for 
1924. Apart from the difference in the estimate of wages mentionc'd 
above, which I discuss fully elsewhere {The National Income, 
1924r31, pp. 58-61), there is also a smaller difference betw(‘en our 
estimates for the totals of ‘‘ intermediate ” incomes. This matter 
will be referred to again below. 

For the years subsequent to 1924, my ostimati's show a <'on- 
siderablc rise up to 1929, in which year I estimated the total moiK'y 
national income at it ’4 per cent, above the 1924 level. This w.is 
followed by a fall, and for 1931 I estimated £3,499 m., or 2*4 })er 
cent, below 1924. The Economist (29th October, 1932) suggestc'd 
that the 1931 figure should show a greater fall from the 1924 levt'l, 
while Dr. W. H. Coates {Manchester Statistical Society Proceedtnys, 
15th December, 1931) estimated a fall of £371 m. between 1924 
and 1931. His totals refer to gross income and not to net social 
income, but there has been no considerable change over this period 
in the deductions which have to be made. 

The Economist (loc. cit.) suggests that I have over-estimat<'d 
the total paid in wages for 1931. The writer does not disagree 
with my estimate of the number of wage-earners, which is based 
on social insurance statistics, but suggests that the London and 
Cambridge Economic Service index-number of wage-rates which I 
use must be unrepresentative, and he demands that the Ministry 
of Labour should compile an index-number of wage-rates which 
“ even if not absolutely complete, would be better than the best 
efforts of private enterprisers.” 
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This has now been done (Ministry of Labour Gazette, March 
1933, and Barik of England Statistical Summary for same month). 
But the result is a remarkable confirmation throughout of Dr. 
Bowley’s previous index-number. For the average over 1931, Dr. 
Bowley’s figure transferred to the average of 1924: as base, is 97*9, 
and the Ministry of Labour’s figure is 97*6. 

The difference between Dr. Coates’ estimate, showing a fall of 
£371 m. between 1924 and 1931, and mine, showing a fall of only 
£87 m., if we neglect certain minutise, can be analysed into three 
elements. The first, corresponding to a difference of £102 m., 
represents only a difference of definition. Changes in the valuation 
of stock-in-trade may have a big effect on the money national 
income at certain periods, and may give rise to an incomparability 
between Census of Production figures on the one hand, and Income 
Tax assessments and other profit statistics on the other hand (cf. 
the discussion reported in the Journal of the Royal Statistical Society, 
Part II, 1929). In the light of this discussion, I have based my 
work on the definition that when the physical quantity of stocks 
has remained unchanged, but their price has fallen, this is not to 
bo regarded as a deduction from income. After allowing for this 
difference, Dr. Coates’ estimates of 1931 profits are still considerably 
lower than mine. Finally, he estimates that the total paid in 
wages fell by £190 m. between 1924 and 1931, my estimate showing 
a fall of only £37 m. Dr. Coates docs not give any information as 
to the methods by which his estimate of wages is compiled. 

Bearing in mind the different treatment of the figures of stocks, 
it is possible to check my estimates of the totals of profits and 
interest against the broader of Sir Josiah Stamp’s * two index- 
numbers of profits, which he describes as indicating the whole return, 
apart from wages and rents, upon businesses of all kinds (JM.S,S., 
1932, pp. 670-71). In the following table I have re-expressed my 
own estimates (Table XXV in my book) after deducting the correc- 
tions which I had introduced for stock valuations (Table XXIV), 
in order to put my figures on a comparable basis with Sir Josiah 
Stamp’s. 

General Profit Index-Numbers, 1924-31. 



1924. i 

1926. 

1927. 

1928. 

1929. 

1930. 

1931. 


100 

98*3 

106*6 

106*2 


100*9 

90 

Clark 

100 

99*4 

104*0 

106*9 

111*8 

104*2 

84*3 

Coates 

100 

— 

— 

— 



76*6 


* Sir Josiah Stamp has now (The Times, 9 August, 1933) amended the last 
three data so as to read : 1929, 106*8; 1930, 94*4; 1931, 84*0. 
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Considering the very different methods by which the first two 
estimates were prepared, and that they were prepared quite inde- 
pendently, the agreement is quite satisfactory. 

The whole of my work on this national income has been ve- 
hemently attacked by Dr. Snow. His first criticism is that my 
estimate for the number of employers and independent workers in 
1928 is too low by some 370,000, and iny estimate of the number 
of salary earners too high by the same amount. But wo must 
maintain a due idea of proportion. Even if my figures are in error 
to this whole extent, the estimates concerned being those relating 
to incomes outside the scope of income tax, and as the average 
incomes of the two classes concerned are £96 and £100 per annum 
respectively, the total estimate of the national income can only be 
altered to the extent of just over £i m. 

If, for the sake of argument, we also accept for the moment 
Dr. Snow’s further contention that the average income of the 
whole of the former class is not £96 but £120, it still only affects 
the total national income by £16 m., or 0*4 per cent. 

Dr. Snow disagrees with my estimate, based on extrapolation, 
which shows a considerable fall in the number of employers and 
independent workers between 1921 and 1928 . I was aware that 
the figures used as a basis for extrapolation are incomplete, although 
there may be differing opinions about their degree of reliability. 
But this fall which I have estimated in their numbers is supported 
by other evidence, particularly a comparison between population 
and Health Insurance statistics. Almost the whole of the fall 
which I have estimated is among males, at the rate of 37,000 per 
annum over the period 1921 - 8 . The average rate of increase of the 
male population aged 16-70 over this period was 139,000 per 
annum. It is difficult to get comparable Health Insurance figures 
over the whole period 1921 - 8 , owing to the change in the value of 
money bringing additional numbers below the £250 limit, the 
exclusion of a number of men from Health Insurance owing to 
unemployment, and the break in the figures in 1928 due to the 
change in the upper age limit. But if we take 1922 as about the 
period when incomes and unemployment settled down to their 
general post-war level, we find that between the end of 1922 and 
the end of 1927 the average annual rate of increase of the number 
of insured males was 175,000 per annum, or 36,000 per annum 
greater than the increase of population. It is clearly improbable 
that there was any considerable change in the small number of 
unoccupied adult males, and although there were some changes in 
the administration of Health Insurance over this period, I think 
the figures point to the conclusion that there was a considerable 
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decline in the number of ‘‘ independents ” and small masters over 
this period. I think I am right in saying that the generous exten- 
sions of social insurance benefits which were made in 1925 had 
the effect of definitely attracting numbers away from independent 
work or partnership into paid employment. Not being able to 
secure access to the Census data, however, it is only by such means 
as this that one can hope to make any estimate at all of the changes 
in numbers of this class. 

Next arises a matter already referred to, namely, the estimation 
of the average income of the small shopkeepers, hawkers, inde- 
pendent workers, etc. not assessed to Income Tax. For this pur- 
pose, requiring as we do to take account of the changing levels of 
the Income Tax exemption limit, we need some knowledge of the 
frequency distribution of incomes within this range. Dr. Snow sees 
fit to make fun of the frequency distribution which I use and says 
that the probable error must be very large. But I think he must 
have made some miscalculation. In the averages which I obtain 
the error cannot be greater than some 5%. 

The only possible source from which we can hope at the present 
time to obtain this information is from social surveys, such as the 
New Survey of London Life and Labour and the Social Survey of 
Merseyside, which arc now both approaching completion. I am sorry 
that on this matter figures are as yet only available from one of the 
two Surveys, and I hope the London figures will be available shortly. 
Those acquainted with these Surveys (I hav(i served on the staff 
of both of them myself) will know the trouble taken to ensure that 
the sample is truly random. In these data the phrase “ net income 
means, of course, the proceeds of the business after deducting cost 
of materials and rent attributable to the shop or workshop. 

The sample which I have used has the admitted defect of only 
being representative of one area. But (let there be no mistake 
about this) there is no alternative approach to this problem. Lack- 
ing such information, Bowley and Stamp had to use an estimate, 
relating to some 600,000 incomes, based on pure guesswork (cf. 
page 26 of their book). An estimate based on scanty data surely 
cannot be worse than an estimate based on no data. 

Dr. Snow states that the average income of this class is £120 
(as against my estimate of £96), his grounds being ‘‘ knowledge of 
the frequency distribution of incomes in general.” I do not know 
to what sources he is referring. Apart from certain highly specula- 
tive estimates, obtained by drawing Pareto curves, our only present 
information on the frequency distribution of small incomes is the 
information on the numbers of salary earners at different levels 
, collected by Bowley and Stamp for 1924, information which I have 
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also made use of. In this the average of all incomes below £159 works 
out at £100. In their very rough estimate described above for small 
employers and independent workers (excluding farmers), Bowley and 
Stamp estimate £98 for the average of all incomes below £150. 

I do not attach very great importance to my estimate showing 
a fall in the numbers of employers and independent workers between 
1921 and 1928 . I believe the trend has changed since 1928 . I 
should probably be ready to agree with Dr. Snow’s estimate of 
1,600,000 for 1928 , if he would give the methods by which it is 
calculated. But I certainly will not agree with his complementary 
contention, that I have over-estimated the number of salary earners. 
My estimate of an increase in the number of assessable salary earners 
from 1,715,000 in 1921 to 2,420,000 in 1928 , or at a rate of 100,000 
per annum, he describes as “ so surprising that it should surely 
have arrested attention.” Over the five years 1925 to 1930 (the 
scries is broken at the beginning and end of this period by ad- 
ministrative changes) the numbers liable to income-tax increased 
by 500,000. Of this total, increased assessments of wage earners 
represented £26 m., corresponding to not more than 150,000 persons. 

In actual fact my estimate of a big increase in the number of 
salary earners has just been supported in a striking manner, or, if 
anything, shown to be too low, by a new piece of evidence. The 
Emergency Budget of 1931 lowered the exemption limit for earned 
incomes from £162 to £125, and the last report of the Board of 
Inland Revenue gives the number of taxpayers under the new law 
at 8,400,000. Of these, I understand that 3,000,000 represent 
wage-earners. This means that in 1931 there were 5,400,000 non- 
wage-earners with incomes over £125 (excluding married women). 
The number of salary earners with incomes over £125 I estimated 
to represent 68 per cent, of the total of salary earners in 1921 , 72 
per cent, in 1924 and 77 per cent, in 1928 . For entrepreneurs I 
estimate the current figure at 69 per cent. Whichever figure we take, 
it is clear that the total number of non-wage-earners in receipt of 
incomes in 1931 was at least 7,000,000. The total in 1921 as 
estimated by Bowley and Stamp was only some 5,750,000,* and it 

* Salary earners, entrepreneurs, and unoccupied income-recipients, together 
with shop-assistants, who were reckoned as wage-earners by Bowley and Stamp, 
but who are included in the statistics of salary earners by the Inland Revenue. 

I think the income of shop assistants, totalling perhaps as much as £100 m. 
in 1924, may account for a considerable part of the puzzling discrepancy 
between Bowley and Stamp’s estimates and mine for that year. This total 
would apparently have been reckoned by them as wages and by me as salaries. 
Their totel estimate of the national income for 1924 would appear to contain 
a certain amount of duplication ; at the same time my estimates of the changes 
in the proportion of the national income taken by wages will be vitiated. 

With the majority of the criticisms recently made by Prof. Bowley (Econo- 
wtea, 'May 1933) I am in agreement. 
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is fairly clear that the main increase has been in salary earners, 
with probably a smaller increase in the number of unoccupied 
income-recipients. My estimate of an increase of less than a 
million in the number of salary earners between 1921 and 1928 
perhaps even errs in being too low. 

Another respect in which my results have been very strongly 
attacked, both by Dr. Snow and by others, is in my estimates of 
the value of industrial production for the years since 1924. I was 
writing before the results of the 1930 Census of Production were 
available, and was setting out to make estimates of the gross and 
net value of industrial output for the years up to 1931. The only 
information available for years other than Census years consists of 
(i) index-numbers of production, showing the physical quantity of 
output of a number of intermediate commodities, but of com- 
paratively few finished goods, (ii) Ministry of Labour statistics of 
the numbers employed in different industries, (iii) price indexes 
relating to exported manufactures. 

These index-numbers of the prices of exported manufactures 
are, of course, a fU alter, although by re-weighting them, as I have 
done, in accordance with the relative importance of different com- 
modities in total output instead of their relative importance in 
export, the validity of the index figures is improved. Their use is 
necessary because there is simply no other information available 
on the prices of finished manufactured goods, and it is impossible 
for a private investigator to collect the information from original 
sources. In this country neither our official nor our various private 
index-numbers of wholesale prices give any information on the 
prices of finished manufactures. Of course it is not easy to collect 
statistics of these prices, but a task which has been proved possible 
in the official index-numbers of Germany, U.S.A., Sweden and 
Canada should not be beyond the British Board of Trade. 

Use of this already inadequate material is made still more diffi- 
cult by the fact that the Board of Trade and the Ministry of Labour 
use an almost completely different system of industrial classification. 

My method of estimating is to obtain for each year a figure for 
the total value of the final product of industry, and to deduct from 
this, in order to estimate the net output, the cost of primary 
materials, transport services, etc. In obtaining the figure for the 
final product of industry, certain constituent items such as the 
value of buildings can be estimated directly, and the remainder is 
estimated by a sort of weighted index-number. Taking the values 
of the output of various classes of finished goods in the Census 
year as bases, three multipliers are applied. The first represents 
the change in employment and the second the change in prices 
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relevant to each class of commodities, while the third is a flat-rate 
multiplier applied to all classes to represent the general change in 
the quantity of output per person employed. This last is calculated 
from such figures of the quantity of production in different industries 
as are available. 

Such a method, assuming as it does a uniform rate of increase 
in output per head in the different industries, cannot be used to 
give results for individual industries, but should be valid for esti- 
mating the total net output of industry. The proof of the pudding 
must be in the eating. My calculation was made before the results 
of the 1930 Census were available, and it can be checked against the 
results subsequently published. 

From published data from the 1930 Census of Production, covering 
some 90% of industry, the whole net output of industry in Gt. 
Britain in 1930 may be reckoned at some £1,597 m. (cf. Economic 
Journal, 1933, p. 216). 

An alternative method of calculation, which avoids the diffi- 
culties of outstanding returns and small firms, is to take the Ministry 
of Labour employment figures, which arc comprehensive, and to 
multiply these by the net output per head returned in the Census of 
Production (except for Public Utility trades, where the Ministry of 
Labour figures are incomplete, and the Census totals must be used 
as before). This gives an almost identical result. 

My estimate comes within £56 m., or 3J per cent, of the correct 
figure. This is a very satisfactory agreement when we consider 
that it represents an estimate of the difference between two im- 
known quantities and also when we remember the rapidly fluctuat- 
ing conditions of 1930. Imports of raw materials, for instance, were 
£562 m. in 1929, £441 m. in 1930, and £336 m. in 1931. For con- 
venience I assumed that these materials were used by industry 
without lag in the same year as they were imported. If I had lagged 
my figures a month or two I should have got even closer agreement. 

Accurate knowledge of conditions as they were three or five 
years ago is no compensation for a lack of information about present 
conditions, and in fact is often of less value than the roughest 
estimates which can be kept fully up to date. This will always 
be the raison d*etre of such estimation as I have described above, 
in anticipation of the results of the Census of Production, subject, 
of course, to the proviso that we must be constantly checking and 
revising our methods and results as fuller data become available. 

I began to work at this problem over three years ago as part 
of my duties on the staff of the Economic Advisory Council. Some 
of my work was later (not at my suggestion) submitted to the 
MacMillan Committee, and I was asked to give evidence before 
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them. The first table which I prepared went on the assumption 
that the net output and gross output of certain industries moved in 
proportion. This table has been criticized by Dr. Snow on several 
occasions — quite rightly. All that can be said in its defence is that it 
was one of the first attem])ts made by anybody to secure a calculation 
on these lines, and that it only refers to the period up to 1929, during 
which period relative price-changes were not very violent. I hope 
Dr. Snow will think better of me when I say that I myself tried to 
prevent its being published in the MacMillan Eeport, but was unable 
to do so. I have not used its results in any subsequent calculations. 

I think it is justifiable to hark back to 1930 like this, because 
an ounce of information available at the time is worth a pound 
available later, and it would have been very little use to tell the 
MacMillan Committee that the results of a census of industrial 
production would be available in two and a half years’ time. Al- 
though I may have been wrong in a number of details, I think T 
was right in em])liasizing, actually at the time, the general conclusion 
that the value of net output per person employed in industry was 
about the same in 1930 as in 1921, a result subsequently confirmed 
by the Census of Production. At that time I concluded that tlio 
money national income in 1929 had been much higher than in 1924. 
These views were at the time strongly opposed by the Board of 
Trade and by other statisticians, who held that the national income 
in 1929 was very doubtfully in excess of 1924, and in 1930 was very 
much lower. Although my views, as a junior civil servant, were 
then mainly disr(‘garded, I think it is only fair that I should now 
be able to claim the barren privilege of saying ‘‘ I told you so ” ! 


[Editorial Note, — Mr. Clark’s article is a reply to the review 
of his book The National Income published in Part I of the 
Journal, The review criticized the statistical basis of the book, 
and there is nothing in Mr. Clark’s article to change our view 
that his methods are so faulty that his results must be omitted 
in any serious discussions on the question of the national income. 

We pointed out a serious error in one of the early estimates 
which influenced a number of other calculations in the book. Mr. 
Clark, by a most rash piece of extrapolation, reached the figure of 
1,235,000 as the number of male “ employers and independent 
workers ” in Great Britain in 1928, the Census figure of 1921 being 
i»493>ooo, made up of 1,312,400 in England and Wales and 180,700 
in Scotland. As the actual Census figure for 1931 for England and 
Wales can now be quoted we think it should at once be put on 
record in order to avoid further controversy. It was 1,492,602, 
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showing an increase of 14 per cent, in the ten years in England and 
Wales compare^l with the decrease of 17 per cent, in eight years in 
Great Britain claimed by Mr. Clark. As Mr. Clark believes The 
trend has changed since 1928 ” we refrain from interpolating the 
Census results to obtain a figure for 1928, but we should be very 
surprised indeed if, in fact, the number of employers and inde- 
pendent workers ’’ did decline from 1921 to 1928 and then subse- 
quently rise again to the level indicated by these figures. 

A further fallacy in Mr. Clark’s statistical investigations should 
be brought to the attention of economists. In an article in the 
Economic Journal in June last he found a correlation coefficient of 
•86 between the Sauerbeck Index-Number and Great Britain’s 
income from overseas investments over the period 1922-31. On 
the strength of this lie (‘xtrapolated for the overseas investment 
income for 1932 and reached a figure considerably higher than 
that published by tlu* Hoard of Trade in February last, and 
concluded : “I do not think the Board of Trade have given 
adequate grounds for their estimate of a further heavy fall between 

1931 and 1932.” A high correlation coefficient is a comforting 
thing, but it gives no sound ground for accepting an extra- 
polated figure rather than, direct evidence relating to the year in 
({uestion, when that year was so vastly different in many respects 
from the previous decade. In case economists are inclined to place 
credcniee on the importance of the correlation coefficient in calcu- 
lating national income from the Sauerbeck Index-Number we will 
enlarge on this point. The correlation coefficient over the nine 
years 1923-31 worked out in a similar manner to that used by Mr. 
Clark is even higher than he obtained for the ten-year period, 
namely, -89. Supposing nobody had been interested in obtaining 
ten years ago by direct investigation the magnitude of the overseas 
investment income in 1922, but now required to calculate it, he 
might be led to employ such a formula as that used by Mr. Clark 
for the purpose. By extrapolation for the year previous to the 
period on which the correlation was based instead of the year follow- 
ing he would have reached a figure for 1922 of £204 million. In 
actual fact, the figure for 1922 was obtained years ago by direct 
investigation and it was found to be £175 million, a figure which has 
never been questioned during the past decade. The figure calcu- 
lated by the coefficient of correlation would have been in error, 
accordingly, by about £30 million. Mr. Clark’s extrapolation for 

1932 may be just as much in error as the similar calculation made for 
1922, and the use of a correlation coefficient affords no justification 
whatever for criticizing the Board of Trade estimate. E. C. S.] 
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Census of Palestine, 1931. 

By A. Zaiman. 

The present British Occupation of Palestine began in 1917, and 
until 1922 the Government were content to rely upon estimates of 
population obtained mainly through District Administrators. In 
1922 an enumeration was made under a definite system, and merits 
the title of First Census. Its scope, however, was much more 
limited than that taken on the 18th of November, 1931. This 
Second Census, with its carefully compiled data, presents for the 
first time a real conspectus of the population of Palestine, combined 
with an examination of the various aspects of the life and occupation 
of the inhabitants. No student of Palestinian affairs, or for that 
matter of population j)roblems in general, can afford to neglect a 
study of the reports. 

The work was carried out under the direction of Major E. Mills, 
and his masterly reports display erudition with an excellent grasp 
of statistical presentation. The confidence he shows in the handling 
of the material is a great compliment to those to whom he acknow- 
ledges indebtedness. He is certainly to be forgiven if some of 
the inferences he draws appear facile; for he has endeavoured to 
place at disposal all the information available and to indicate the 
extent to which important deductions can be drawn. 

Volume I contains the General Census Report. It opens with an 
introduction describing the administrative procedure and methods 
of tabulation. The procedure is apparently modelled on that 
followed in India, but as it is little different from that of Egypt 
it is rather surprising that Major Mills did not approach his neigh- 
bours, particularly in the matter of borrowing the use of their 
machines for tabulation purposes. Chapters I and II deal with the 
distribution and movement of population; specially interesting 
sections are those concerned with density and rates of increase. 
The total population is given as 1,035,821, having increased by 36*8 
per cent, since 1922; for Jews alone the increase was 108*4 per cent. 
The author is apparently unable to reconcile this remarkable in- 
crease with births, deaths and migration figures, and no doubt these 
other statistics are open to criticism; it is to be hoped that the 
difiiculties of securing proper registration can be overcome before 
future censuses. Chapter III deals with birthplace, permanent 
place of residence, citizenship, and the topic of “ nationality 
within citizenship which is of peculiar interest in Palestine. It is 
noteworthy that the Jewish community is regarded as a nation- 
ality,” it being remembered that the number of Jews composing the 
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legal Jewish community is smaller than the number of persons in 
Palestine proclaiming themselves to be Jews. The chapter (No. IV) 
on Religion provides, amongst other things, brief accounts of the 
Druzes, the Samaritans and the difierent Christian Churches. In 
1931 , the Moslems, Jews and Christians represented 73*34, 16*86, 
and 8*82 per cent, of the total population respectively, as compared 
with corresponding percentages of 78*04, 11*07, 9*64 in 1922 . In 
Chapter V the author devotes considerable attention to the subject 
of ago and attempts to render the figures intelligible by means of 
smoothing out errors. He makes the interesting suggestion that 
“ in vital statistics concerned with age Palestine would do well to 
compile data in two systems; first, that which suits its own 
characters, namely, a grouping such as o~ , i- , 2- , 3-8, 8-13, 
13-18, 18-23, 23-33, 33‘"43> secondly, that which conforms 

to international practice, namely, a system of grouping such as 
o, I, 2-5, 5-10, 10-15, 15-20 or 15-25, 20-30 or 25-35, The 

recorded distribution of age is, of course, affected by the influx of 
adult immigrants. Sex is discussed in Chapter VI. Conjugal con- 
dition is examined in Chapter VII, and separate summaries are 
given relating to Moslems, Jews and Christians. Marriage among 
Moslem females is practically universal and there are 1,083 Moslem 
wives to every 1,000 Moslem husbands : child marriage is not a 
serious problem. Among the Jews there is a strong disposition 
towards the married estate and the sexes are well balanced both by 
numbers and age; although there is nothing in Jewish religious law 
in Palestine forbidding plural marriages, the Jews of the Oriental 
communities have the tradition of a succession, rather than of a 
plurality, of wives. Divorce both by Moslem and Jewish husbands 
is easy to obtain. The structure of the Christian community is 
distorted by the presence of unmarried young men in His Majesty’s 
Forces ; the proportion of divorced persons is small compared with 
those of the other communities. Education and Language are 
dealt with in Chapters VIII and IX, and Infirmities in Chapter X. 
The chapter (No. XI) on occupations and organized industry is 
somewhat less satisfying, primarily owing to the difiiciilty of securing 
reliable information, and partly owing to the lack of methods of 
mechanical tabulation. The main conclusion is that 54 per cent, 
of the settled population are supported by agricultural occupations, 
of which the most important is ordinary cultivation, supporting 45 
per cent, of the people; industry generally supports about 14 per 
cent, and transport over 5 per cent. ; about 10 per cent, are engaged 
in trade, 3 per cent in the professions or liberal arts, and 2*5 per cent, in 
public service ; and rather less than 2*5 per cent, are of independent 
means, and the remainder are in miscellaneous and undefined occupa- 
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tions. Chapter XII gives a short account of the nomadic population, 
chiefly in the Beersheba district. 

Volume I is illustrated with diagrams which give graphic emphasis 
to the records. At the close of each chapter arc some excellent 
subsidiary tables (it would facilitate reference if the numbers of 
these were included in the Contents). There is also an Index, which 
is, however, more of an analysis of the report than an index for 
reference. A minor point of criticism is the multitude of footnotes 
to the text, some illuminating but others rather tedious. 

Volume II contains the Principal Tables. They are (‘xcellent 
in arrangement and display. The only criticism that might be 
made is that for a population of the size of that of Palestine the 
classifications arc too numerous, since they involve the insertion 
of many blanks and numbers less than ten. 

The Eeport and the Tables arc very well printed. In the 
whole 345 pages of Volume I only two or three insignificant 
misprints have been noticed. 
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Migration and Depression. 

By E. P. Neale. 

Dr. Snow, in commenting on the interesting paper of Messrs. Leak 
and Friday read before the Society on the 17th January, stated 
that over a considerable part of the first half of last century the 
power making for emigration from Britain was a repelling force 
and that over the second half of the century it had been an attrac- 
tive force from the other side, but that this attractive force from 
the other side had apparently now ceased: this contention being 
no doubt partly based on Table X in Messrs. I^eak and Friday’s 
Paper, which shows that since the fourth quarter of 1930 the usual 
outward movement of population from Britain has been reversed. 

The prevalent view (to which it would almost seem Dr. Snow 
subscribes) that conditions in the country of destination have, 
since the development of communications, etc., in the middle of 
last century, b('en more important than conditions in the country 
of departure was challenged by me in the December 1932 issue of 
The International Labour Review on the basis of a comprehensive 
review of the migration figures of the past, the details of which need 
not be reproduced here. 

The conclusion was there reached that such a form of statement 
has arisen from the tendency natural in the old lands to regard 
migration as essentially a flow of population from old countries to 
new, and that a more universally correct statement of the position 
is in the form that conditions in new undeveloped countries exercise 
a more powerful influence on migration streams than do conditions 
in older and more highly developed lands. 

When depression prevails both in new lands and in old, 
especially in times of secular falls of prices (as at present), the push 
from new lands is likely to be more potent than the resistance from 
old lands, for a number of reasons : — 

(1) The products of new lands are usually to a very large extent 
easily gradablc foodstuffs and raw materials, which experience has 
shown to be subject to much greater price fluctuations than the 
manufactured articles which bulk largely amongst the products of 
older lands ; for this reason as well as for reason (2) below the economic 
cycle might bo expected to swing wider, and both prosperity and 
depression to bo more pronounced in new than in old lands. Against 
this conclusion must, however, in fairness be placed the considera- 
tions (which by no means completely outweigh the major point) : 
(a) that the nature of farm production is such that its volume is 
less rapidly responsive to price swings than is the volume of manu- 
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facturing production; and (6) that hired labour is relatively less 
important in farm occupations, so that in new lands unemployment 
is less likely to increase rapidly in times of depression than it is in 
manufacturing countries. 

(2) New countries arc usually debtor countries; and the real 
burden of their indebtedness increases as prices fall. At the same 
time the real income of older creditor countries is increased. 

(3) In new countries the proportion of the total population 
that is engaged in capital works aiming at the development of the 
country will be greater than in older lands. Few countries have 
yet learned “ long-range planning ” of public works, ^.e. a policy of 
saving up capital works in times of prosperity to be prosecuted with 
exceptional vigour in times of depression. Consequently a curtail- 
ment of public works activity in times of depression in new lands 
has a more adverse effect on the employment situation in such new 
lands than in older lands. 

(4) In new countries businesses have not, generally speaking, 
accumulated reserves to the extent characteristic of businesses in 
older lands; it may therefore be expected that enterprises will 
succumb earlier and in greater numbers during a recession than in 
older lands, and that in consequence a larger proportion of people 
will be thrown out of employment in new lands soon after the onset 
of a period of depression. 

(6) A given number of migrants necessarily constitutes but an 
infinitesimal percentage of the total population of the densely 
populated lands of the Old World whence have come the great 
historical streams of migrants. The influence of a few more or a 
few less of population on the labour situation and other conditions 
in those older countries can have a relatively negligible effect on 
the whole. In the case of thinly-peopled new countries such as 
New Zealand, the presence of an extra 50,000 people would have 
but a negligible effect, relatively speaking, on labour conditions in 
Britain, but would have a marked effect on the New Zealand labour 
situation; this figure being approximately equal to the largest 
number of registered unemployed ever recorded in New Zealand. 

Economic conditions may be described as “ d3mamic ’’ in new 
countries, as compared with the relatively “ static ’’ conditions 
prevailing in the older countries whence are recruited the new 
elements in the population of young and progressive lands. 

These differences between new and old lands ere gradually be- 
coming less marked as manufactures develop in the new lands and 
as development of means of transport and other capital equipment 
proceeds; and this accounts for some falling-off in the Strength 
of the “ pull ” from new lands in times of prosperity. But these 
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difEerences are still potent factors in the migration field and accoimt 
for such phenomena as : — 

(1) The already adverted to fact of a net migration gain for 
Britain each year since 1930 ; 

(2) The emergence of algebraically negative net immigration 
figures for New Zealand in 1931 and 1932 and for Australia in 1930, 
1931, and 1932. (See Quarterly Bulletin of Australian Statistics, 
March, 1933, page 4 ; New Zealand Census <& Statistics Office Annual 
Report on Migration, 1932, page 1.) 

The reason for the earlier emergence of an outward net migration 
in the case of Australia than of New Zealand is mainly to be found 
in the greater dependence of Australia than New Zealand on wool 
and wheat, which both slumped more than the other primary pro- 
ducts that rank amongst New Zealand’s exports; also the earlier 
closing of the Ijondon loan market to Australia than to New Zealand. 

If this outlook on migration be adopted, then a good many of 
the points that seemed to be puzzling Dr. Snow will be cleared up. 
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KEPORT OF THE COUNCIL. 

For the Financial Year ended December 31, 1932, and for the 
Sessional Year ending June 20, 1933, presented at the 
Ninety-ninth Annual General Meeting of the Royal 
Statistical Society, held in the Hall of the Royal Society of 
Arts, John Street, Adelphi, 1F.C.2, on June 20, 1933. 

The Council have the honour to submit their Ninety-ninth Annual 
Report. 


The roll of Ordinary Fellows on December 31 last, as compared 
with the average of the previous ten years, was as follows : — 




Avorago of 

Part ion 1 are. 

1932. 

tho previous 
Ten Years. 

Number of Fellows at end of previous year 


— 

Number lost by death, withdrawal, or default ... 



New Fellows elected 



Number of Fellows on December 31 




Since December 31st last, i8 new Fellows have been elected or 
restored to the list, and the Society has lost 6o by death, resignation, 
or default, so that the number on the list, excluding 22 Honorary 
Fellows, on June 20, 1933, is now 989. 

Since June, 1932, the Society has lost by death the under- 
mentioned Fellows : — 

Datp of ]'IUvtion. 


♦Coxon, William 1902 

Crane, Henry 1921 

Gardiner, Francis Charles, F.S.A.A. ^ 1928 

d Garnsey, Sir Gilbert Francis, K.B.E., F.C.A 1910 

Goodman, Arthur Frank 1916 

Hartwell, Alfred 1916 

d Kenworthy, Capt. Leslie A. 1926 

d Kitchin, Joseph 1913 

c d p Mallet, Sir Bernard, K.C.B. 1904 

*Pagc, Edward D 1887 

♦Reed, Thomas, F.C.A 1889 

Robinson, Capt. James 1900 

Robinson, Charles Alan 1930 

♦Stem, Sir Edward D., Bt 1882 

cdp IStevenson, T. H. C., C.B.E., M.D. 1908 

Turvey, Frederic James 1924 

Welford, C. W 1922 

c d Whitelegge, Sir B. Arthur, K.C.B., M.D. 1892 

Witty, Featherstone 1923 

Honoranj Fdloxo. 
d p March, Lucien, elected 1911. 
c Has served on Council d Donor to the Library. 

p Contributed a Paper or Papers. * Life Fellow. 

t Guy Medallist. 
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During the past year there were nineteen deaths among the 
Fellows, and two names in the list are conspicuous in the records 
of the Society : those of Sir Bernard Mallet and Dr. T. H. C. Steven- 
son. Sir Bernard was elected to Fellowship in 1904 ; he served on 
the Council from 1905 to 1912 (as a Vice-President in the sessions 
1907-8 and 1908-9) and again from 1913 to 1916, in which year 
he became President of the Society. During his term of office he 
delivered two addresses, ‘‘ The Organisation of Registration in its 
bearing on Vital Statistics ” in 1916, and “ Vital Statistics as affected 
by the War ” in 1917. He took part in all the Society’s activities, 
willingly giving his time to assist by serving on special Com- 
mittees, and frequently contributing to the discussions at meetings 
and to the Journal. Dr. Stevenson, who joined the Society in 
1908, was first elected to the Council in 1911, served as Honorary 
Secretary from 1915 to 1920 and was a Vice-President from 1924 
to 1926. Tlie Society was indebted to him for several very valuable 
papers on Vital Statistics which he read at their meetings. The 
most important of them was perhaps that on ‘‘ The Fertility of 
Various Social Classes in England and Wales from the Middle of 
the Nineteenth (Vntury to 1911,” read in 1920. For this paper 
and in recognition of his signal services to Vital Statistics, the 
Society awarded him in the same year the Guy Medal in gold. 
These two distinguished Fellows, whose loss is deeply mourned by 
their colleagues, worked together for the eleven years 1909-20, as 
Registrar-General and Superintendent of Vital Statistics respec- 
tively, at Somerset House, and they died within a few weeks of one 
another in the autumn of 1932. Biographical notices of both were 
published in Part I of the Journal for 1933, 

Sir Arthur Whitelcgge, whose Fellowship extended over more 
than forty years, had also served on the Council. He was a donor 
to the Library, as were Sir Gilbert Garnsey and Mr. Joseph Kitchin, 
whose regular presentation of his annual Trade Cycles Chart showing 
the curves of business and financial activity was greatly appreciated 
by those using the Library. The longest durations of Fellowship on 
the list are those of Sir Edward Stern and Mr. E. D. Page, which 
cover over fifty and forty-five years respectively. 

The Society has also to deplore the loss by death of Monsieur 
Lucien March, formerly Chief and afterwards Honorary Director of 
the Statistique Generale de la France, sometime President of 
the Society de Statistique de Paris, and the author of many 
statistical books and papers ranging over a wide variety of subject- 
matter. He was elected to Honorary Fellowship of the Society 
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in 1911, and in 1912 lie contributed to the Journal Miscel- 
lanea a paper on “ Some Researches concerning the Factors of 
Mortality.” 

Since June, 1932, the following new Fellows have been elected : — 


Atty, J. M., A.L.A.A. 

Bone, Albert Reginald, A.C.T.I. 
Brady, Sydney Edward Joseph. 
Burraston, Victor Harold, B.Coni., 
F.C.R.A. 

Cambridge, Edgar Walter John. 
Daubenton, Frangois, M.D. 

Derrick, Victor Percival Augustine, 
F.I.A. 

Duval, Leon Frederic. 

Ethell, Arthur, F.I.S.A., A.C.P.A. 
Fleury, Francis George. 

Grennan, Richard Leslie. 

Griffiths, Thomas William. 

Hall, Herbert Cyril. 

Halstead, Cyril Clement Leonard, 
A.C.A., F.F.I. 

Harvey, Victor Herbert James, 
Hayward, Charles Arthur, 


Hill, Horace Frank. 

Jay, Douglas Patrick ThomEis. 
McKay, Alfred Tozer, M.Sc. 
Meekins, R. W. 

Metz, Stewart Sigmund. 

Morcher, John William. 

Mukerjee, Jamini Bhusan, M.I.H. 
Neyman, Jerzy. 

Povey, Henry William. 

Sen, Dines Charan. 

Spaull, Alfred Henry. 

Stalker, John, O.B.E. 

Stanley, George Arthur Grantham. 
Simdarosan, S., M.A. 

Tippett, Leonard Henry Caleb. 
Tommerup, E. C. 

Vedantaiengar, B., B.A. 

Watts, Reginald Edward. 
Whitaker, Ralph Raymond. 


Representatives of Corporate Bodies ; 


Goss, John William, 
Powell, Nancy, 

Rushby, Betty Fairfax, 


representing the Calculating and Statistical 
Service, 

representing the J. Walter Thompson Com- 
pany. 

representing Greenly’s, Limited. 


During the Session 1932-33, 38 new Fellows were elected, and 
the total number of Ordinary Fellows is now 989 . 

Statements showing the receipts and expenditure during 1932 
and the financial position at the end of that year will be found, as 
usual, in the appendices. It will be noticed that in contrast to the 
four preceding years, in each of which the income showed a sub- 
stantial surplus over the expenditure, in 1932 there was a deficit 
on the year’s working. Resignations were rather more numerous 
than usual and there was also a slight decrease in the number of 
subscriptions to the Journal received from foreign countries. This 
state of affairs is not unnatural in view of the general depression. 
The Council have taken steps to improve the position by effect- 
ing certain economies which will in no way detract from the 
efficiency of the Society’s work. They hope, however, that every 
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effort will be made by Fellows to assist in bringing about an 
increase in the numbers of the Society in order that its work may 
be continuously developed and its usefulness extended. 

The Ordinary Meetings have been held in each month of the 
Session, and the papers read before the Society were as follows : — 

1932. 

I. — ^November l.'Sth . . . The Rt. Hon. Lord Meston of Aora and Dunot- 
TAR, K.C.S.I., LL.D. Statistics in India (Pre- 
sidential Address). 

II. — ^December 20th ... Pearson, E. S., D.So. Statistical Method in the 
Control and Standardization of the Quality of 
M anufactured Products . 

1933. 

HI. — .January 17tli ... Leak, H. and Priday, T. Migration to and 
from the United Kingdom. 

IV. — February 21st ... Hill, A. Bradford, Ph.D., D.Sc. Some Aspects 
of the Mortality from Whooping-Cough. 

V. March 21st ... Fenelon, K. G., M.A., Ph.D. British Railways 

since the War. 

VI. April 25th ... Hawthby, R. G. Public Expenditure and Trade 

Depression. 

VII. May 16th ... Jevons,H. Stanley, M. A. Causes of Fluctuations 

of Industrial Activity and the Price-level. 

VIII. June 20th ... Flux, A. W., C.B., M.A. The Measurement of 

Price Changes ; Retrospect and Prospect. 

The Study Group completed its fifth year with the close of the 
session 1932-33, Under the Chairmanship of Miss Iris Douglas 
nine meetings were held and the subjects and openers of the 
discussions were as follows : — 

1932. 

Oct. 12th ... The Distributive Trades since 1920 .— The Chairman. 

Nov. 6th . . . The Geneva Convention on Economic Statistics in relation to 
Foreign Trade. — ^H. C. Craft. 

Dec. 6th ... The Accurate Measurement of Price Changes. — A. P. L. 
Gordon. 

1933. 

Jan. 10th ... Some Aspects of Statistical Measurement of Railway EflR- 
ciency. — ^T. Clifton. 

Feb. 14th ... Meat Supplies of the United Kingdom. — ^A. R. Lester. 

Mar. 14th ... World Production of Food-stuffs. — H. V. Knioht. 

Apr. 11th ... Statistical Progress of the Motor Industry.— L. F. Duval. 
May 9th ... Ten Years of Industrial Psychology.— Dr. May Smith. 

Juno 13th ... Review of the First Five Years of the Study Group. — R. F. 
Qeoroe. 

VOL. XCVI. PART IV. 


BB 
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The December meeting was held in conjunction with the Insti- 
tute of Actuaries Students’ Society at Staple Inn Hall, with Mr. 
Palin Elderton, President of the Institute of Actuaries, in the Chair. 

The Frances Wood Memorial Prize, offered for competition in 
1932, was awarded by the Council to Mr. R. W. B. Clarke for an 
essay on “ Production, Output per Head, Costs and Prices in the 
Iron and Steel Industry, 1924 to 1931,” and he was accordingly 
presented with a cheque of the value of £30 at the meeting of the 
Society held on the 25th of April, 1933. 

As announced in Part III of the current Journal (p. 531), 
the Council have authorized the formation of an “ Industrial and 
Agricultural Research Section ” of the Society, which will be con- 
cerned with the application of modern statistical methods to 
technical problems met with in industry and agriculture. It is 
proposed to hold four meetings in each session and to publish a 
Supplement to the Journal which will contain the papers read and 
the discussions thereon and will be entirely devoted to the study 
of this aspect of statistical science. Membership of the Section will 
be open to all Fellows of the Society and it is contemplated that 
there should also be a class of subscribers to the Supplement who 
would have the right of attending the meetings of the Section. 

In last year’s report the Council referred to the prospect of an 
invitation to the International Statistical Institute to meet in London 
in connection with the celebration of the Society’s Centenary in the 
spring of 1934. Fellows will be glad to know that the invitation has 
now been given and accepted and that arrangements for the reception 
and entertainment of the guests and for the centenary meetings are 
in progress. The Honorary President of the Society, H.R.H. the 
Prince of Wales, has graciously indicated his willingness to preside at 
the Centenary Meeting, and the University of London, University 
College, has generously offered its hospitality for the reception cere- 
mony and the subsequent meetings of the Institute. 

In the year ended May Slst, 1933, 1,304 works were added to 
the Library, compared with 1,387 the year before. These figures 
exclude periodicals regularly received and a number of minor 
Parliamentary Papers. During the same period 1,713 volumes 
were borrowed by 794 Fellows, against 2,162 by 731 Fellows the 
year before. 

The Fellows named below (nominated in accordance with Byc- 
law 14) are recommended for election as President, Council and 
Officers of the Society for the Session 1933-34 : — 
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President, 

The Right Hon, the Lord Meston of Agra and Dunottar, K.C.S.I., LL.D. 


Sir Percy Ashley, K.B.E., C.B. 

W. A. Basham, O.B.E. 

Sir W. H. Beveridge, K.C.B. 

♦J. Bonar, LL.T). 

*Prof. A. L. Bowley, Sc.D., F.B.A. 
Henry Clay. 

Clara E. Collet. 

Dorothy P. Etlinger. 

*R. A. Fisher, Sc.l)., F.B.S. 

Prof. Major Greenwood, F.B.S. 

A. P. Jj. Gordon. 

Sir W. H. Hamer, M.D., K.R.C.P. 
R. G. Hawtrey. 

David Heron, D.Sc. 

A. Bradford Hill, Ph.D., D.8e. 


Council. 

Robert Holland-Martin, C.B. 
Jx5on Isserlis, D.Sc. 

H. Stanley Jcvons, B.Sc. 

•J. Maynard Keynes, C.B. 

A. W. Waterlow King. 

*H. Uak. 

H. W. Macrosty, O.B.E. 

♦Sir A. Newsholme, K.C.B. , M.D. 
E. 0. Rhodes, D.Sc. 

E. C. Snow, D.Sc. 

J. Calvert Spensley, O.B.E. 

J. W. Vcrdier, O.B.E. 

Harold D. Vigor. 

S. P. Vivian, C.B. 

.John Wishart, D.Sc. 


'Phose inark(*d * arc proj^osed as new Members of (V>uncil. 

Honoraty Treasurer. 

Robert Holland-Martin, C.B. 


Honorary Secretaries. 

Prof. M. (Jreenwood, F.R.S. H. W. Macrosty, O.B.E. 

E. C. Snow, D.Sc. 

Honorary Foreign Secretary. 

Prof. M. Greenwood, F.R.S. 

Tlio abstract of th(' Treasurer’s account of receipts and payments 
and the balance sheet as on December 31, 1932, together with 
the report of the Auditors on the accounts for the year 1932 are 
appended. 

Signed on behalf of the Council, 

Meston, 

President. 

M. Greenwood, ] 

H. W. Macrosty, Secretaries. 

E. C. Snow. J 
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APPEN 


A.— (i) RECEIPTS AND PAYMENTS ACCOUNT FOR 




RECEIPTS. 



Year 1931. 


Year 1932. 

£ 5. 

d. 

Annual subscriptions : — 

£ 8. 

d. 

1,512 0 

0 

For current year (095 ) 

1,469 10 

0 

102 18 

0 

Arrears (60) ... 

117 12 

0 

52 10 

0 

In advance (21 ) 

44 2 

0 

1,667 8 

0 

Dividends and interest (including in- 

1,021 4 

0 

451 11 

9 

come tax refunded) ... 

469 10 

4 

947 12 

3 

Journal sales (including repi iiit s) 

823 11 

0 

8 5 

0 

Journal advertisements 

6 12 

0 

4 14 

6 

Sales of other publications 

2 0 

2 

60 0 

0 

Use of rooms 

30 0 

0 



Special subscription 

10 10 

0 

3 10 

0 

Study Group subscriptions 

3 10 

0 

3 10 

4 

Miscellaneous ... 

2 10 11 


3,146 11 10 Total of Ordinary Receipts 

115 10 0 Life compositions 


2,969 1 5 
12G 0 0 


3,086 1 6 
133 7 6 


£.3,262 1 10 


£3,218 8 10 


Excess of payments over receipts 
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DICES 

THE YEAR ENDED 31st DECEMBER, 1932. 

PAYMENTS. 

Tear 1931. 


£ 8. 

d. 

Journal : — 

693 13 

11 

Printing and paper 

65 2 

6 

Reviewing 

23 14 

0 

Reporting 

87 1 

5 

Distribution 

43 16 

4 

Re-purchase of scarce parts 

003 8 

2 

Mootings (including printing and post- 

146 10 

8 

age) 

74 14 

11 

Library books 

131 7 

1 

Library binding 

921 9 

8 

Salaries and wages 

380 0 

0 

Rent 

2 15 

5 

Land tax 

14 4 

10 

Insurance 

84 12 

1 

Fuel, light and water 

51 3 

3 

House expenses 

19 7 

3 

Repairs to premises 

Furniture and equipment (including 

7 17 

8 

type\^ritor and new lamps in 1932) 

61 16 

4 

Postage, carriage and telephone 

106 9 

7 

Stationery and miscellaneous printing 

9 8 

0 

Study Group expenses 

Agreement for iiremiscs (legal fees and 

12 17 

0 

stamp) 

4 17 

5 

Miscellaneous 

2,932 19 

4 

Total of Ordinary Payments 

Centenary Fund circulars 

Refund to Frances Wood Memorial 
Fund (amount duo from 1931, less 
advances in 1932) 

329 2 

6 

Excess of Receipts over Payments . . . 


£3.263 1 10 


Year 1932. 

£ 8, d, 

809 6 2 
96 2 0 
23 5 0 
108 17 1 
15 11 0 


1,063 1 3 

160 12 1 
83 3 1 
151 8 5 

1,004 16 4 
380 0 0 
2 7 6 
14 4 11 
98 12 1 
36 16 2 
36 13 0 

26 17 9 

27 7 4 
116 14 3 

1 8 0 


7 7 8 


3,199 10 7 
10 13 3 


8 6 0 


£3,218 8 10 
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APPIiN 

A.Hii) BALANCE SHEET 


LIABILITIES. 

Year 1931. Year 1932. 

£ 8, d. £ 8. d. 

52 10 0 Advance annual subscriptions ... 44 2 0 

69 4 0 Advance Journal subscriptions ... 104 15 9 

247 18 6 Sundry creditors 233 4 3 


369 12 6 
1,514 2 0 


8^9 16 5 


382 2 0 

Life composition fund 1,040 2 0 

Balance in favour of the Society (ex- 
clusive of (1) Books in Library, (2) 

Journals and other publications in 
stock, and (3) Pictures, Furniture 
and Fixtures) 7,984 1 0 


£10,493 10 11 


£10,006 5 0 


BUILDING FUND (ESTAB 

On 31st December, 1931, the Fund consisted of £604 5«. lid. 3J per cent. Con 
1932 (£47 135. 7d.) and also the refund of income tax on the 4 per cent. Consols 
£32 IO5. 8d. 4 per cent. Consols, and the Fund now consists of £689 I85. 6d. 
value at 31st December, 1932 (at 99^ and lOOj respectively) being 


FRANCES WOOD MEMORIAL FUND 

On 3l8t December, 1931, the Fund consisted of £500 4 per cent. Preference 
During 1932, dividends of £11 were received, and the Fund was credited 
and postage. Thus at 31st December, 1932, the Fund consisted of £500 
31st December 1932, at 36|, £182 IO5.), and £113 45. lOd. cash in hand. 


REPORT OF 

We have examined the foregoing Receipts and Payments Account, Balance 
Memorial Fund with the Books and Vouchers of the Society and find them 
opinion, properly drawn up so as to exhibit a true and correct view of the 
Investments and Cash Balances.” 
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Year 1931. 

s. d. 


1,185 0 0 

5,580 0 0 
1,299 0 0 
504 0 0 

386 0 0 
101 0 0 


ASSETS. 


Investments, at cost or under : — 

£2, 236 ll5. 3d. 2^% Consols (General 

Year 1932. 
£ 8. d. 

Fund) 

£10,527 125. 3d. 2J% Consols (Guy 

1,185 

0 

0 

Bequest) 

5,580 

1,299 

0 

0 

£1,841 3J% Conversion Loan 

0 

0 

£500 3 J% War Loan 

490 

0 

0 

£1169 175. 6d. 3% Local Loans Stock 
£660 4% 2nd Pref. Stock, L. & N.E. 

800 

0 

0 

Rly. 

£266 5% Prefd. Ord. Stock, L. & 

100 

0 

0 

N.E. Rly 

25 

0 

0 


9,055 0 0 


1,311 5 3 


(Market value, £12,908) 9,479 0 0 

Cash : — £ s. d. 

On deposit 150 0 0 

On current account ... 220 17 10 

In hand 7 0 0 

377 17 10 


Arrears of annual subscriptions re- 

84 0 0 coverable (say 40) 84 0 0 

43 5 8 Sundry debtors 65 7 2 


U0,493 10 11 


£10,006 6 0 


LISHED lOrn JULY, 1873). 

version Loan, and £597 13«. 9(/. 4 per cent. Consols. The dividends received during 
(£7 145. Id,) were invested in £25 125. 6d. 3J tcf cent. Conversion Loan, and 
3 1 per cent. Conversion Loan, and £630 45. 5a. 4 per cent. Consols, the total 
£1355. 


(ESTABLISHED 13th MAY, 1920). 

Stock, London, Midland & Scottish Railway, and £93 35. 6d. cash in hand, 
with £13 155. income tax refunded and debited with £4 135. 8d. for printing 
4 per cent. Preference Stock, London, Midland & Scottish Railway (value at 


THE AUDITORS. 

Sheet, and Statements in regard to the Building Fund and the Fran^ Wood 
to be in accordance therewith. We report that the Balance Sheet is, in our 
state of the Society’s affairs, as shown by the Books. We have verified the 

(Sioned) P. G. BROWN. 

A. M. SOUTHALL. 
J. W. VERDIBR. 
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APPEN 

B.— STATEMENT OF THE CONDITION OF THE SOCIETY 


Year. 

Coustitutloii. 

Pin 

Number of Fellows 
at end of Year. 

Changes during 
the Year. 

lleccipts, 

i 

Totals. 

Life 

Follows 

Included 

therein. 

(lain.sby 

Election, 

&c. 

Losses 

by 

Death, 

4.C. 

Annual 

Subsenp- 

tions. 

Com- 

posi- 

tions.^ 

Divi- 

dends, 

Interest, 

&c.* 

Journal 

Sales. 

i Other 
Items. 

Totals. 






£ 

£ 

£ 

£ 


£ 

1908 

855 

170 

40 

46 

1,339 

84 

361 

264 

143 

2,171 

1909 

825 

167 

62 

82 

1,307 

84 

364 

273 

42 

2,060 

1910 

845 

172 

67 

37 

1,304 

141 

420 

326 

64 

2,246 

1911 

867 

174 

62 

40 

1,416 

126 

341 

308 

66 

2,256 

1912 

854 

176 

44 

67 

1,336 

106 

341 

334 

41 

2,167 

1913 

846 

174 

63 

61 ! 

1,331 

84 

341 

294 

68 

2,108 

1914 

821 

169 

39 

64 

1,281 

42 

339 

271 

61 

1,984 

1915 

772 

163 

12 

61 

1,243 

63 

319 

268 

32 

1,925 

1916 

758 

163 

34 

48 

1,181 

42 

284 

326 

18 

1,860 

1917 

767 

161 

40 

41 

1,186 

63 

276 

311 

130 

1,966 

1918 

761 

167 

47 

43 

1,132 

222 

466 

305 

3 

2,119 

1919 

796 

172 

91 

66 

1,297 

273 

276 

603 

10 

2,469 

1920 

882 

180 

123 

37 

1,373 

251 

291 

730 

96 

2,740 

1921 

946 

186 

112 

48 

1,481 

231 

603 

662 

39 

3,015 

1922 

969 

187 

71 

48 

1,499 

126 

454 

689 

142 

2,910 

1923 

996 

195 

66 

39 

1,476 

242 

606 

7.39 

114 

3,076 

1924 

1,002 

194 

68 

62 1 

1,638 

105 

400 

666 

81 

2,890 

1925 

1,030 

196 

79 

61 

1,611 

189 

399 

807 

43 

3,049 

1926 

1,064 

197 

77 

63 

1,619 

116 

404 

780 

112 

3,031 

1927 

1,074 

199 

62 

42 

1,666 

84 

376 

792 

84 

3,001 

1928 

1,079 

201 

56 

61 

1,680 

84 

397 

748 

87 

2,996 

1929 

1,076 

202 

61 

64 

1,804 1 

137 

400 

866 

124 

3,331 

1930 

1,058 

204 

60 

68 

1,663 

126 

461 

1,026 

680 » 

3,946 

1931 

1,064 

208 

62 

66 I 

1,667 ! 

115 

462 

948 

80 

3,262 

1932 

1,031 

210 

46 

79 

1,621 

126 

460 

824 

54 

3,086 


^ Carried to Wfe Compoflition Fund from 1921 onwards, 

* Including income tax refunded. 

^ Exclusive of the Building and Frances Wood Memorial Funds. 
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DICES 


DURING THE LAST TWENTY-EIVE YEARS, 1908-1932. 


BDCe. 


Payments. 

Market 
Values of 
Invest- 
ments at 
end of 
Vear.» 

Year. 

Journal. 

Meet- 

ings. 

Library, 
Rookh and 
Binding. 

S ilarles 
and 
Wages. 

Bent. 

other 

Items. 

Totals. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 


635 

72 

93 

602 

380 

458 

2,140 


1908 

636 

74 

99 

660 

380 

316 

2,064 


1909 

808 

90 

74 

682 

380 

727* 

2,661 


1910 

621 

89 

104 

602 

380 

676 

2,372 


1911 

725 

85 

81 

620 

380 

283 

2,174 


1912 

668 

76 

79 

632 

380 

233 

2,068 


1913 

793 

82 

88 

616 

380 

361 

2,319 

9,628 

1914 

468 

64 

40 

480 

380 

222 

1,644 

8,182 

1916 

616 

60 

36 

492 

380 

181 

1,656 

7,702 

1916 

413 

71 

54 

616 

380 

199 

1,633 

7,666 

1917 

661 

91 

33 

534 

380 

211 

1,900 

8,282 

1918 

774 

86 

60 

646 

380 

349 

2,284 

7,672 

1919 

913 

89 

99 

904 

380 

454 

2,839 

6,848 

1920 

900 

110 

94 

954 

380 

390 

2,828 


1921 

983 

98 

103 

1,006 

380 

7566 

3,325 


1922 

922 

146 

107 

1,010 

380 

445 

2,940 

8,666 

1923 

947 

127 

138 

1,022 

380 

357 

2,971 

8,962 

1924 

940 

132 

116 

1,021 

380 

373 

2,962 

8,423 

1925 

1,144 

131 

98 

991 

380 

366 

3,110 

8,122 

1926 

1,213 

160 

119 

899 

380 

302 

3,063 

8,376 

1927 

836 

136 

104 

793 

380 

617 

2,766 

8,343 

1928 

839 

160 

166 

878 

380 

238 

2,741 

8,462 

1929 

841 

151 

120 

864 

380 

408 

2,764 

9,636 

1930 

1,053 

147 

206 

921 

380 

376 

2,933 

9,161 

1931 

903 

161 

235 

1,006 

380 

384 

3,218 

12,908 

1932 


* Includes £436 for re-decoration, etc,, in 1910, 

* Includes £396 for Catalogue printing in 1922. 
^ Includes £600 from sale of Times in 1930. 
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Proceedings of the Ninety-ninth Annual General Meeting of 
THE Royal Statistical Society held in the Hall of the 
Royal Society of Arts on Tuesday, June 20tu, 1933. 

The Chair was taken by the President, the Rt. Hon. Lord 
Meston of Agra and Dunottar, K.C.S.I., LL.D., at 5 p.m. 

The Honorary Secretary read the circular convening the 
meeting. 

The Report of the Council for the financial year 1932 and the 
Session 1932-33 was presented by the Chairman to the meeting and 
was taken as read. Moved by the Chairman, seconded by Dr. 
Irwin, and carried unanimously, that the Report be adopted, entered 
in the Minutes, and printed in the Journal. 

Professor Greenwood, Honorary Foreign Sec’retary, re- 
minded Fellows of the coming Centenary of the Society in the spring 
of 1934, and reported the progress of the plans for its celebration and 
for the entertainment of the International Statistical Institute, wliich 
would take place during the week beginning April 16th, 1934. He 
was able to announce that the Honorary President, H.R.H. the Prince 
of Wales, hoped to preside at the Centenary Meeting, and that the 
University of London, University College, had generously offered its 
hospitality for the meetings of the Institute, the members of which, 
with the official delegates to the sessions, would be received by the 
Earl of Athlone, Chancellor of the University. The Manchester 
Statistical Society, whose own centenary would be celebrated this 
autumn, had also signified its desire to invite certain of the Fellows 
and their distinguished visitors to participate in a joint meeting 
under the auspices and with the assistance of the University of 
Manchester. 

The Honorary Secretary announced that certain names 
would be removed from the roll of the Society as those of defaulters 
in accordance with Bye-Law No. 9 : 

The names in question were those of 

H. B. B. Beldham, L. F. Cheyney, M. E. Day, L. Donavour-IIickie, 
Philip Gee, the Rt. Hon. Arthur Greenwood, S. R. Kabboor, 
J. M. Mackenzie, A. L. Macmillan, A. Rive, A. D. Smith, C. R. 
Stiles, L. Sundaram. 

It was announced that as a result of the ballot taken during the 
meeting Mr. Herbert Cyril Hall had been elected a Fellow of the 
Society. 
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The ballot for the election of the Council and Officers for the 
ensuing Session was then taken, Mr. G. E. White and Mr. R. F. 
George being appointed as scrutineers. 

Dr. Bonar proposed a vote of thanks to the President and Council 
of the Society, incidentally paying tribute to the zeal and devotion 
with which their work was performed. 

Mr. Glenday seconded the proposal, which was cariied 
unanimously. 

The Chairman announced that the Council and Officers named on 
the ballot paper had all been elected. 

The Meeting then adjourned for the Ordinary Meeting. 
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REVIEWS OF STATISTICAL AND ECONOMIC BOOKS. 


CONTENTS. 


PAGE 

1. — Dawson (Shepherd). Intro- 

duction to the Computation of 
Statistics 080 

2. — Frisch CRagnar), New 

Methods of Measuring Mar- 
ginal Utility 682 

3 . Pitfalls in the Statis- 

tical Construction of Demand 

and Supply Curves 683 

4 . — Elston (J, S.). Sources and 

Characteristics of the Principal 
Mortality Tables 68t 

6. — Industrial Health Resoarcli 

Board. Tests for Accident 
Proneness 685 

a.—Ogilvie (F. W.). The Tour- 
ist Movement 686 

7. — International Institute of 

Agriculture. The Agricultural 
Situation in 1931-1932 ... 688 

8. — Cannan (E.). Economic 

Scares 690 


PAGE 

9. — Greidanus (T.). The Value 

of Money 691 

10. — Fraser (II. F.). Great 
Britain and the Gold Standard 693 

11. — Hirst (F. W.). Money, 

Gold, Silver and Paper ... 694 

12. — ElUnger (B.). This Money 

Business 696 

13. — Hoffman (Q. W.). Future 

Trading upon Organized Com- 
modity Markets in the United 
States 697 

14. — International Labour 

Office. A Contribution to the 
Study of International Com- 
parisons of Costs of Living ... 699 

15. — Smith (Douglas //.). In- 
dustries of Greater London ... 700 

16. — Hogg (M. IL). Incidence 

of Work Shortage 701 

17. — Other Now Publications ... 702 


1 . — An Introduction to the Computation of Statistics. By 
Shepherd Dawson. With forty-two diagrams. University of 
London Press, 1933. X 5J". 192 pp. lo.v. 6d. net. 

Authors of statistical text-books have by now rung most of the 
changes that are possible in the titles of their works. That of the 
present book may be questioned on the score of grammatical correct- 
ness, unless indeed statistics is understood to be the plural of that 
singular word invented by Fisher for a special purpose, but it is 
evidently meant to convey to the reader that the author is concerned 
to present the results of theory in a form suited to numerical com- 
putation. The book is intended for the use of laboratory workers, 
students of psychology, physiology, biology, medicine and education, 
which is certainly comprehensive enough. In so far, however, as 
the examples are any guide to the main interests of the author, these 
lie, as is known, in the realms of psychology and educational science. 
There is no lack of material. Most of the coefficients and tests that 
have emanated in the past from the Galton Laboratory of the Uni- 
versity of London find a place, while there is also a general under- 
current of thought suggesting that when the sample is small (we 
are told that this means below 30 ) separate methods, due to Fisher, 
must be used. It is scarcely fair to Fisher to suggest that his con- 
tributions to mathematical statistics form a patchwork designed 
only to fill in the awkward corners of established theory. Such a 
statement, if made directly, would be totally untrue. Rather 
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should it be said that the researches of the new Galton professor 
have led to an entire re-orientation in our minds of certain of the 
concepts of statistical science, and that in particular the presentation 
of the theory of what is loosely termed “ probable error must be 
wholly revised. In the circumstances it is not surprising that the 
work under review does little to clear the air on this subject of sam- 
pling theory. Wo feel that the author, while not a professional 
statistician, has nevertheless devoted a great deal of time to the study 
of statistics, yet in certain aspects at least he has not been able 
to present a fully authoritative treatise. The non-mathematical 
student has in any case a difficult row to hoe in getting up the subject. 
All the more reason, then, for the text-book writer to make no 
mistakes, and to avoid loose statements. Examples of these abound, 
and it will be impossible in a review of reasonable length to do more 
than illustrate with a number of the more important cases. 

Apart from definite omissions, such as the method of analysis of 
variance and the important Poisson distribution, both widely 
applied by biological workers, to whom among others the book is 
addressed, perhaps the most important weakness is in the treat- 
ment of sampling theory. The probable error is correctly explained 
in relation to the theory of the normal curve, but the author goes 
on to say that there are probable errors of all sorts of statistical 
constants without referring to the fact that normality of distribution 
of these constants is the exception rather than the rule, and he chooses 
a most unfortunate illustration in the correlation coefficient, the 
treatment of which has to be (pialified later. The plan is followed 
of leaving out difficult proofs and putting in from time to time easy 
ones. He might have attempted, however, a proof of the formula 
for the standard error of a mean, since in another connection he gives 
a proof, albeit a very odd one, for the standard deviation of the 
binomial series. When the standard deviation is reached its standard 
error is given without discussion of the approximate nature of a 
result which, incidentally, is marred by a misprint, and of the non- 
normality of the distribution. The statement with regard to the 
^-distribution on p. 112 is lacking in precision, while the standard 
error is given wrongly. In connection with goodness of fit the 
statement that when ^ there is perfect agreement between 
the actual and theoretical frequencies, while in strictness true, is 
less important than a discussion of its distribution in random samples 
from some theoretical population, and the relation of this to the test 
employed. A strange statement is that the x* test should be used 
only with frequencies, as it may not apply to rates. A further note 
(p. 124) on the effect on x^ of dividing the observed frequencies by 
10 would seem to be without point. In discussing a small sample ” 
test for the correlation coefficient (p. 138) it is not stated that this 
depends on the knowledge of the frequency distribution of r when p 
is zero, while it is difficult to see wky a more direct tost by Fisher’s 
Table Va is not mentioned. To add that because t = — 2)/ 

y'(l — r^) then the standard error is obviously \/(l ~ ““ 2) 

instead of the usual (1 — r^)l^/n' is definitely wrong, and betrays 
a complete misunderstanding of the test employed, in a statement 
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on the same page that ■“ practically independent of 

the value of p the word “ practically ” would appear to be unnecessary. 
Some of the calculations of odds for the ratio of a difference to its 
standard error having an assigned magnitude are wrong, for the 
author should distinguish between cases where one or both “ tails ’’ 
of the distribution are required. A further point which may be 
questioned is that if biserial / be calculated then there is a formula 
which gives the true p in terms of the r from a single sample. The 
absurdity of this statement is manifest by a calculation purporting 
to show that p differs by only o*ooi from r, while the latter has in 
fact a standard error of 0*114. The description of the correlation 
ratio test by Woo’s table is characterised by loosemess of statement 
and by inaccuracies, while a more direct test is dismissed without 
description by a reference to Fisher’s book. 

The foregoing will suffice to show that the book will require 
careful re-editing before it can confidently be recommended to the 
student. In addition there are a great many misprints, which even 
invade the classified list of formulae at the end. The notation is 
in some places faulty, as when we are told on p. 177 that the mean 
is ^(x)ln whereas the standard deviation is On pp. 

66, 93, 119, 134: and 151 the printer does not seem to have been 
able to make up his mind as to the proper fount to use for zero in 
a formula. The list of Pearson’s types on p. 80 is evidently taken 
from the first edition of Elderton’s book, and judging by the reference 
the new edition docs not appear to have been seen. This list of 
types was revised many years ago and new types have been added. 
Yet we are still told that Type VII is the normal curve ! A difference 
equal to 18 a gives a y)robability infinitely small, so we arc told. 
The quantity t — x^/n ' is hhe xjajn, why, is not stated. The 
standard error of a difference in means is not as given on p. 110. 
The use of frequency for the number in the sample is not happy, 
since it has already an accepted meaning in a different sense. We 
are told on p. 137 that we can assume with moderate certainty that 
r is approximately equal to p. An obvious mistake is not — A and 
not — B for not A and not B in the table on p. 167, while there is an 
example of a glaring error on p. 168, where the division of the cor- 
relation table has been made in the wrong place and the headings 
of Table XXXIV are wrong in two ways. Table XXXV is obviously 
not a table of r = 2sin(7T/6). The foregoing are only selections 
from a rather lengthy list of errors which have been noted. This 
is a pity, for a book covering the subject-matter of this one is cer- 
tainly needed, many of the tests being only available in research 
papers, but it is evident that a good deal of revision is first required. 

J. W. 

2 . — New Methods of Measuring Marginal Utility. By Ragnar 
Frisch. (Beitrage zur Okonomischen Theorie, nr. 3.) Tubingen; 
J. 0. B. Mohr, 1932. 9J" x 6" ; vii + 142 pp. Rm. 9.60. 

“ Is marginal utility a measurable thing, or is it not ? With 
this question Professor Frisch introduces the subject in this mono- 
graph* He also dealt with it in a paper published in 1926, Sur un 
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probUme d'ecommie pure (reviewed in the Journal for 1927, p. 146), 
and there developed certain mathematical methods whicn were 
applied to statistical data of sales and prices collected by the Union 
des Co-operateurs Parisiens. The present work is an extension of 
the author’s {Previous researches. 

Professor Frisch studied the money utility function as being 
dependent on two variables : (1) the nominal income, measured in 
dollars per unit of time and (2) the price of living. Professor Irving 
Fisher had developed a statistical method for measuring marginal 
utility, considering the marginal utility of money as dependent on 
(1) the nominal income, and (2) a large number of the price variables 
which determine the entire price situation. Professor Frisch, in 
collaboration with Professor Fisher, attempted to apply both these 
methods to American data available to them, at first with scant 
success, owing to unforeseen difficulties. The way in which these 
difficulties were overcome and the methods devised for this purpose 
are the subject-matter of a part of this paper. 

The author also considers the problem of Index-Numbers and 
Money Utility. In the statistical problem of determining utility 
curves index-numbers are necessarily used. The question is, how 
far is the study of “ utility ” prejudiced by the choice of prices of 
articles which are selected as representative for the purpose of 
calculating an index-number to be used in these studies ? 

The connection between Money Utility and the Supply Curve of 
Labour, and between Money Utility and the Income Tax are also 
discussed, in later sections. 

The whole of this monograph by a distinguished econometrician 
is a very interesting and stimulating piece of work, and we may 
anticipate further applications of these methods to statistical data 
in the future. E. C. R. 

3. — Pitfalls in the Statistical Construction of Detnand and Supply 
Curves, By Ragnar Frisch. (Veroffentlichungen der Frankfurter 
Oesellschaft fur Konjunkturforschung.) Leipzig : Hans Buske, 
1933. 9J"x6";39pp. Rm. 3.60. 

Some would say that demand and supply curves cannot be deter- 
mined from statistical data. Professor Frisch belongs to the group 
which conceives that they can, but he fully realizes the dangers that 
may beset those who attempt this task. The present paper is an 
effort to present the statistical problem in such a way that the 
difficulties inherent in it are exposed. If we are given, for instance, 
quantities of commodities supplied, with their prices which, when 
plotted, give us a group of scattered points, can we deduce the 
supply curves and the elasticity 1 This question is discussed by the 
author from the beginning and the various possibilities are explored. 
Some consideration is given to the work done by Leontief (Welt- 
wirtschaftliches Archiv, July, 1929). Professor Frisch considers 
that Leontief’s work is unsound, since, in his view, many coefficients 
of elasticity obtained by Leontief’s method are meaningless, their 
magnitude being determined by “ random errors ” introduced into 
the data. 
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This monograph will serve a very useful purpose, in that those 
who believe in the application of statistical methods to the solution 
of these problems of demand and supply curves are given a satis- 
factory summary of the difficulties involved, and those who are 
sceptical of this methodological work will be able to criticize the 
assumptions on which the methods are based. E. C. R. 

4. — Sources and Characteristics of the Princijtal Mortality Tables, 
By J. S. Elston. 2nd ed. Published by the Actuarial Society of 
America, New York. 1932. iv -|- 72 pp. 

This volume forms No. 1 of a series of actuarial studies, the 
objects of which are to assist students of actuarial science and to 
furnish a ready reference for actuaries, and seems to fulfil these 
intentions in every way. It affords a comprehensive d(\scription of 
the principal mortality tables which have been produced and 
indicates the uses to which they have been, or arc being, put. The 
author states in the introduction that the book docs nob purport to 
give more than an outline of the general features of the (‘xperiences 
discussed, and that more complete details of the technique of the 
construction and graduation of some of the tables are given in the 
companion volumes Nos. 2, 3 and 4. 

Whilst it may be true that Hr. Halley published, in 1693, the 
first tables of any importance which are now known, it is neverthe- 
less of interest to recall that in 1662 John Graunt constructed a 
rudimentary life table from the London Bills of Mortality by means 
of what he was pleased to term his ‘‘ shop arithmetic.’^ Chajiter II 
deals with the population mortality tables of Great Britain and it is 
pointed out that it is to be regretted that Hr. Price, to whom we 
owe so much of the early development of scientific mortality tables, 
should be popularly remembered more on account of the faulty 
method of construction of his Northampton Table than for the 
valuable work which he contributed. Dr. Price himself was well 
aware of the difficulties with which he had to contend. It is interest- 
ing to note that as early as 1815 Joshua Milne employed a method of 
graduation which necessitated the construction of what would now 
be known as frequency curves. It is not quite clear what the author 
has in naind when he states that for financial calculations applicable 
to individuals census mortality tables do not meet present day 
requirements, and it should perhaps be mentioned that the later 
English Life Tables are widely used in industrial assurance practice 
and that the English Life Table No. 6 (Persons) is the basis laid 
down in the Industrial Assurance Act, 1923, for the calculation of 
statutory free paid-up policies and surrender values. Population 
mortality tables based upon American experience form the subject 
matter of Chapter III and the table given on page 37 is interesting 
as showing the marked inferiority of negroes in the matter of 
longevity. 

A description of the tables formed from life insurance experience 
in Great Britain is contained in Chapter IV. When the volume 
was issued no results had been published regarding the new eMerience 
which the Institute of Actuaries and Faculty of Actuaries in Scotland 
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are collating. The preliminary results of this investigation have 
now been forwarded to the contributing offices and it is understood 
that full tables will shortly be published. Mention is made in this 
chapter of the late Mr. Morgan, and it is perhaps appropriate, as the 
centenary of his death fell this year, to recall that his highly original 
work gained for him the Copley medal of the iloyal Society, and 
that he may be said in fact to have laid the foundations of all 
actuarial work. Chapter V is devoted to tables formed from 
American life insurance experience, whilst Chapter VI, which deals 
with gen(‘ral mortality investigations in America into the effect of 
occupation and medical impairment upon longevity, is of particular 
interest. 

The chief interest in Chapters VII and VII I, in which are described 
the tables based on the mortality of annuitants in Great Britain 
and America respectively, cemtres in the methods of forecasting the 
future mortality of annuitants emyiloyed in the construction of the 
Government Life Annuitants Table, 11KK)-192(), and the British 
Offices Jjife Annuitants Table*, 1900-1920, and on the shortening of 
the period during which it is necessary to take account of selection. 

The principal mortality tables published in other countries arc 
outlined in Chapter IX. On p. 131 the author rather conveys the 
idea that the Manchester Unity tables were based on the experience 
of disabled lives ; this is of course not the case, as the members of 
this Society were largely of the superior artisan class and were in 
the main a body of very healthy lives. The appendix contains com- 
parative tables and graphs of the jirincipal mortality tables. The 
device employed in the construction of the graphs of showing 
instead of is very effective in rendering the curves manageable 
without distorting their distinctive features. C. H. L. B. 

5 . — Tests for Accidevit Proneness, By E. Farmer, E. G. Chambers, 
and F. J. Kirk. Industrial Health Kesearch Board Report, No. 68. 
London : H.M.S.O., 1933. iii + 51 pp. 9^. net. 

This investigation is an extension of the Industrial Health 
Research Board’s work on the development of means by which 
detection can be made beforehand of such individuals as Green- 
wood, Woods, and Ncwbold have shown to be inherently liable to 
iBUstain industrial accidents. Intelligence and sensori-motor tests 
were applied to all the apprentices entering H.M. Dockyard at 
Portsmouth after 1923 and their test performances compared with 
their subsequent accident records over a period of five years. The 
results have been analysed critically and carefully by several alter- 
native statistical methods, and, in general, confirm those of the 
authors’ previous studies, namely that there is some association be- 
tween success in the aestheto-kinetic tests and low accident rate. In 
these particular groups no significant relation was found between 
intelligence and accidents but this does not imply that such a re- 
lationship is always absent. The relation between the psychological 
functions involved in the tests and accident proneness appears to 
be not a finely graded one but a gross one, so that only extremes 
of goodness and badness in the test scores are positively related to 
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differences in accident rate. This makes the correlation coefficients 
and ratios given in the report somewhat less impressive than the 
simple division of the test data into the four inter-quartilc groups 
and the comparison of the accident incidence within each of them. 
It can be seen then that if only those who were in the top three 
inter-quartile groups had been accepted for employment the accident 
rates of the trades group examined would have been lessened by 
ten to twenty per cent. On the other hand if only the top inter- 
quartile group were retained the accident rate would not bo reduced 
by more than forty per cent., which shows that though these tests 
may certainly be used with advantage for selective purposes, a 
deficiency in aestheto-kinetic co-ordination can be only one of the, 
perhaps many, factors involved in accident proneness. Ultimately, 
with the same skill and patience as are apparent in this report, it 
may prove possible to isolate some of these other factors and attempts 
to this end arc in progress. It is interesting to observe, also (in 
the Board’s Annual Report of 1933) that tests have been given to 
a group of transport drivers, and that the accident records of the 
transport workers of a Borough Council have been examined and the 
men are to be tested. It is possible that, here, variations in in- 
telligence may play some part in accident proneness, i.e, where 
accidents may be due to a failure in judgment. Also until such 
further data are available it is not possible to de.cide whether this 
accident proneness is general or specific to particular occupations. 
The results of these further investigations will therefore be awaited 
with equal interest. A. B. H. 

6 . — The Tourist Movement, By P. W. Ogilvie. London : 
P. S. King, 1933. SJ" x 5^"; .y + 228 pp. i 26 *. (d, 

“ Tourists, from the economic point of view, are simply, in the 
first instance, people who move their quarters temporarily.” “ By 
the usage of the United Kingdom and many other countries, mi- 
grants arc commonly defined as persons who change their residence 
for a year or more : tourists, therefore, so far as concerns residence, 
may be defined as persons who stay away from home for any period 
not exceeding one year,” Professor Ogilvie sets out to consider the 
problem of measurement of the movement of tourists, thus defined, 
the length of time tourists stay away from home, and their expendi- 
ture. The internal movement of “ tourists ” is left on one side, so 
far as methods of measurement and estimates of expenditure arc 
concerned — ^though the importance of this movement in the economy 
of this and other countries is noted, both in relation to hotel services 
and to the road and rail transport services — and the book is devoted to 
the problem as it affects the international balance of payments of this 
and other countries. Particulars are given of the estimated tourist 
balances of twenty-four countries for the years 1928, 1929 and 1930, 
with separate accounts of the tourist movement in eleven countries, 
some description being given of the varying methods, in some cases 
very ingenious (and based on precarious hypotheses), by which the 
tourist receipts and expenditure have been estimated. According 
to the estimates the country with the largest credit balance is 
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France, with £68 million in 1929, followed by Canada, £39 million, 
and Italy, £23 million, while the United States has by far the largest 
debit balance, estimated at £140 million in 1929. 

Tourists moving from country to country may be recorded by 
one or both of two methods, — at the frontiers, or inside the country 
at hotels and other places where they are staying, but “ in many 
ways it is a far less important problem economically to know the ac- 
tual number of persons visiting a country than to know the number of 
days which tourists as a whole stay there.’’ Four distinct methods 
of calculating length of stay are discussed. Two of these are well 
known, viz. hotel and lodging records, and the questionnaire method, 
but the other two methods described as a Census Method and an 
In-and-out Lag Method are new. While a high degree of accuracy 
is not claimed for either method, they arc each applied to United 
Kingdom statistics in an attempt to arrive at the balance of tourist ex- 
penditure of this country. By the former method the average length 
of stay is obtained by dividing the number of visitors present in the 
country on the date of the Population Census by the average number 
of visitors during the year, an adjustment being made if the records 
indicate that the rate of flow at about the ccnsal date differs from 
the average during the whole year. By the latter method, invented 
by Dr. A. C. Aitkcn of Edinburgh University, the average date of 
arrival and the average date of departure are ascertained, this 
being possible if the seasonal variation is pronounced, as it is in this 
country. The difference between these two dates will represent the 
average length of stay, but this difference is markedly affected by 
the assumptions made as to what hax)pcns to j)ersons at the beginning 
and end of the year. In the calculations made, the weights of the 
Jamiary and December arrivals and departures are each halved, but 
with the disturbing effect of Christmas in the figures is this assump- 
tion likely to be correct ? 

An estimate of the external tourist expenditure of the United 
Kingdom occupies a large x)art of the book and is a valuable attempt 
to obtain from the available statistics guidance as to the probable 
balance of expenditure. Professor Ogilvie draws prominent atten- 
tion to a statement by Mr. Macrosty, who was formerly con- 
nected with the compilation of the United Kingdom balance of 
payments, that the amount of the item which includes tourist 
expenditure is purely conventional,” but it is unfortunate that 
he did not realise that since that statement was made a somewhat 
greater degree of precision has been attempted by the ‘Board of 
Trade, and, in particular, that the tourist expenditure in 1930, 1931, 
and 1932 was estimated in the “ Board of Trade Journal ” for 
February 23rd, 1933. The official estimate differs from Professor 
Ogilvie’s in two respects. The expenditure in 1930 is there stated 
to have differed little from the receipts, whereas Professor Ogilvie 
places the balance as a debit of £10 J million; the Board of Trade 
consider that the change between 1930 and 1931 was an increase in 
the debit balance amounting to about £3 million, whereas in the 
book the debit balance in 1931 is put at about £400,000 less than in 
1930. 
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Foreign subjects are recorded by the Home Office on entering 
and leaving the country, but British subjects arriving from or 
departing to the Continent are only recorded by number, and since 
1913 the Board of Trade have not published statistics of the per- 
manent place of residence of the British subjects travelling to or 
from non-European countries. In splitting up the latter class of 
British subjects between United Kingdom residents and others. 
Professor Ogilvie makes use of the proportion ascertained for the 
year 1913, when the statistics were admittedly defective, but, though 
reference is made to the paper on Emigration read before the Society 
last January,* use is not made of the results, there' given, of the sample 
investigation made for 1932 on this subject, which differ considerably 
from those published for 1913. The use of the later results would 
however tend to increase, rather than to decrease, the estimated 
debit balance. The Census method is used to calculate the propor- 
tion of the British passengers to the Continent who were United 
Kingdom residents, but as the 1921 Census only recorded place of 
birth and not normal place of residence of the persons enumerated, 
the estimate -may be very widely out, as Professor Ogilvie recognises, 
and it would perhaps have been preferable to have refrained from 
publishing the book until the 1931 Census results were available, 
since these will enable the proportion to be estimated with very much 
greater accuracy. 

The average expenditure of United Kingdom tourists in 1929 is 
estimated by the author at £ioo for visitors to countries outside 
Europe and at £30 for visitors to the Continent, but in the latter 
estimate no allowance has apparently been made for the large 
number of passengers who travel to the (Continent by day trij)s or 
for the week-end. For the main classes of visitors to the United 
Kingdom the average expenditme of overseas-British visitors is 
put at £45 and that of foreign visitors, exclusive of transmigrants, 
seamen in transit, students, etc., is put at £30. These figures may 
bo underestimates, having regard to the heavy expenditure known 
to be incurred by many British visitors from overseas who spend a 
long period of leave in this country, and by the American visitors, 
whose expenditure in 1929 is stated to have been in excess of £50 
on the average. How far it may be practicable without the institu- 
tion of elaborate methods, to which objection might well be raised, 
to reach estimates on which any reliance can be placed, is a 
matter which only the future can disclose. In the meantime every 
credit must be given to Professor Ogilvie for his success in dealing 
with somewhat intractable material. H. L. 

7 . — The Agricultural Situation in 1931-32. International Insti- 
tute of Agriculture. Home, 1933. 9^" x 7". 636 pp. 25 lire. 

A comparatively recent activity of the International Institute of 
Agriculture has been the issue annually of a “ commentary ” on the 
economic condition of world agriculture. The present volume is the 
third of the series, and brings the story of the agricultural crisis up 

* Migration from and to the United Kingdom.** By H. Leak and 
T. Friday. Part II, 1933. 



1933.] Reviews of Statistical and Economic Books. 


689 


to the middle of 1932. It opens with a very interesting contribution 
by Dr. Pavlovsl^ in which he reviews on broad general lines the 
course of the agricultural depression. He lays emphasis on the far- 
reaching changes which have taken place since the war in the 
structure of world agriculture, industry, trade and finance, and finds 
in these structural changes rather than in any cyclical fluctuations 
the basis of the economic crisis. The most important of these 
changes is ** the almost entire cessation of the free international 
circulation of goods and of the agents of production — capital, labour 
and enterprise — of which the free migration in search of profitable 
employment was one of the essential features of the pre-war economic 
system.” The self-adjusting machinery of the world market, which 
used to ensure the balance of world economy, has been put out of 
action. It remains to be seen what is to be put in its place, but Dr. 
Pavlovsky concludes that “ international co-operation, bo it 
spontaneous or deliberately planned and organized, certainly cannot 
be dispensed with.” 

This study of the background of the agricultural depression is 
followed by a section dealing with the effects of the financial crisis of 
1931, in which attention is drawn to the subsequent wide extension 
of measures for the control of the import trade. These affected all 
commodities, but the desire of European countries to assist their own 
farmers led to an intensification in regard to agricultural products, 
especially by the imposition of import quotas and the licensing of 
imports. An interesting table is given showing the average prices of 
cereals in exporting countries and in protected continental markets 
in 1927 and 1932, which shows that whereas the price of wheat in the 
former year in Berlin, Paris and Milan was only one-third higher 
than the export level, it was in 1932 nearly three times as much. 
The effect of the restrictions has, in fact, been to keep up the internal 
price nearly to the former level, notwithstanding the enormous fall 
on the free market ; the consumer in these continental markets has, 
however, obtained some slight advantage, as the average price in 
1932 was 30 gold francs per quintal agamst 36 francs in the earlier 
year. 

Another section deals with various factors which have influenced 
prices in 1931-32. A topic of some interest touched on here is the 
existence, in certain countries where there is no organized unemploy- 
ment relief, of a problem resulting from the exodus into the country 
of urban population in search of subsistence on the land. 

The remainder of the volume largely consists of a narration of 
facts on which the preceding “ commentary ” is more or less directly 
based. It begins with a useful summary giving index-numbers of 
prices (reduced to a gold base) together with information regarding 
production, stocks, etc. for all the chief agricultural products, 
including wheat and other cereals; sugar, coffee, tea and cacao; 
wine and olive oil; cotton and other textiles; rubber; live-stock 
and live-stock products. It then proceeds to describe for each 
country separately the measures of assistance or relief taken by the 
respective Governments, and the voluntary action taken by pro- 
ducers through co-operative and similar organizations, leading up 
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finally to a summary of the principal features of each country’s trade 
in agricultural products. R. J. T. 

8 . — Economic Scares. By Edwin Cannan, Emeritus Professor 
of Political Economy in the University of London. London : 
P. S. King, 1933. 7^" X 5" ; viii -j- 135 pp. 4s. 6d. 

One of Dr. Cannan’s chief delights in life appears to be the 
shooting of follies as they fly, and if the birds he brings down arc 
sometimes simply clay pigeons which he has himself put up that 
only adds to the exhilaration and innocence of the sport. The 
covey this time is only four birds, ‘‘ the fear of an adverse balance 
of trade,” “ the fear of insufficiency of work,” “ the fear of spending 
too much or living on capital,” and ‘‘the fear of over-population.” 
The first bird was slain long ago by Adam Smith and Hume in its 
guise of the “ drain of gold,” but since then it has been born again 
in a form which disturbs people who, forgetting the effect of over- 
seas investment, are alarmed by an excess of imports. This bird 
Dr. Cannan brings down as dead as a door nail. But there is another 
fowl whose quality he does not quite see, where the balance of pay- 
ments is complicated by non-commercial debts and payments, by 
falling prices of primary products which cause a fall in income from 
overseas and corresponding inability to pay for imports, and an 
unwillingness to invest abroad even when there are not sufficient 
outlets at home. 

The ammunition for disposing of the fear of insufficient work is 
the insatiability of human wants and, in case of a failure of demand, 
the redistribution of employment between the different kinds of 
labour through the ordinary efflux of time. Unfortunately, Dr. 
Cannan has left out “ the mobility of labour ” and “ the absence of 
economic friction.” Without their help it is impossible to say 
that “ there does not seem to be the smallest ground for the common 
belief that under existing conditions increase of population can 
outrun increase of employment. The additional workers make 
employment for each other.” The existence of “ technical ” un- 
employment through improved machinery and organization dis- 
proves this over-simplification. The bird which Dr. Cannan has 
triumphantly missed is called “ the maldistribution of the National 
Dividend.” The third chapter might appropriately have been 
called “ the Great Economy Stunt.” “ Down to the summer of 
1931 it was commonly accepted that public authorities ought to 
counter booms and depressions by going slow in their enterprises 
in times of boom and fast in times of depression.” The objection 
to this maxim was that it required greater level-hcadcdness on the 
part of authorities than was possessed by the business community, 
and those who knew public authorities were aware that they have 
less rather than more level-headedness than their subjects. But 
nobody doubted the theory as a counsel of perfection. Yet in 1931 
all of a sudden there triumphed the exactly contrary doctrine, that 
in time of depression the duty of public authorities is to b^5 more 
depressed than their subjects and stop making every kind of accretion 
to stock and equipment which cannot be described as in the highest 
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de^ee urgent or necessary. This thesis is enforced with much 
incisive humour, and, incidentally, a useful survey is made of social 
savings which do not originate in personal surpluses of income over 
expenditure. 

As far back as 1895 Dr. Cannan read before the Economic and 
Statistical Section of the British Association a paper on the prob- 
ability of a cessation of the growth of the population of England 
during the twentieth century, and followed it in 1901 by another 
paper on the same subject before the same body. The increase in 
population, he estimated, would become “trifling in 1941-51.” 
All authorities are now agreed as to the early advent of a stationary 
population, and Dr. Cannan in the fourth chapter of this book 
considers some of the changes in economic thought produced by the 
collapse of the Malthusian doctrines. The emphasis on food and 
subsistence which eliaracteriscd the middle of the nineteenth century 
has gone. Improvements in transport and agriculture have reduced 
the importance of the law of diminishing returns. The “ vampire 
rural landlord ” has disappeared from the ranks of economic bogies. 
“ Past history is sufficiently known to assure us that increasing 
civilisation has, in fact, made the aggregate share of property grow 
faster than that of labour,” but, thanks largely to the great invest- 
ment agencies of the working classes, “ this question of the division 
of income between property and labour is losing whatever importance 
it possessed.” “ In Distribution emphasis on the old categories 
of land, labour, and capital is rapidly becoming obsolete and is 
being replaced by emphasis on individual riches and poverty, how- 
ever arising.” We worry about over-high wages and about un- 
employment, but surely it is an over-statement to say that “ no 
longer do we think of relieving poverty by improving the terms of 
the general bargain which theory conceives labour as making with 
capital.” H. W. M. 

9 . — The Valve of Money, By Tjardus Greidanus. London : 
P. S. King, 1932. 8 J" X 5 |", 364 pp. 155. 

Mr. Greidanus’s book on the value of money is divided into two 
sections; the first consists of a survey and criticism of various 
writers on monetary theory, while the second part outlines the 
author’s own theory which seeks to establish “the value of money 
from its interaction with the yield that money is able to produce 
as an instrument of trade.” The essence of this theory is found in 
chapter XVII. Mr. Greidanus assumes a community which has 
just developed from the stage of barter. Each tradesman finds 
that by using gold, instead of replenishing his stock by barter, the 
profitableness of his business is increased. Ho will therefore find 
it advisable to increase his stock of money. Assuming in the first 
instance that there is no industrial stock of gold to draw upon he 
argues (p. 238) “every tradesman individually will really only be 
able to meet his greater demand for medium of exchange by offering 
more for the gold already circulating as medium of exchange. The 
result finally reached is, then, that the same gold obtains a higher 
value in exchange, and that the tradesmen on an average have the 
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same quantities by weight of gold in stock, but a stock of — as sup- 
posed here — double the value.” That is to say, gold prices will 
be halved. The stock of gold, now doubly valuable, will render greater 
services than previously, but these services will not be twice as great, 
as the tradesman will not now limit his use of gold to such urgent 
occasions. A point of equilibrium will finally be reached at which 
it no longer pays the tradesman to enlarge his stock of gold. Similar 
considerations apply to the consumers’ demand for gold. 

The above gives Mr. Greidanus’s central thesis in its simplest 
form and his whole theory must stand or fall with the validity of 
this basic argument. The flaw in it is surely undeniable. If prices 
are halved, as they are on the author’s assumption, this would 
increase the consumers’ demand for commodities. Since, however, 
there is no immediate change in the supply of commodities this 
lower price level could not be permanent ; the consumers’ competition 
for the existing supply of commoditi(*s would merely counteract 
the tradesmen’s competition for the existing supply of gold and prices 
would rise again. The author apparently does not recognise the 
foregoing argument as a possible criticism of his theory, for no 
attempt is made to meet it, but most readers will probably consider 
that a fall in prices, with the gold supply unaltered and without 
any change on the side of commodities, is impossible unless there 
is a compensatory change in the velocity of circulation. This Mr. 
Greidanus would not admit. In his opinion changes in velocity of 
circulation are merely the reflexion of changes in the profitableness 
of holding money and it is this latter factor and not the velocity 
of circulation which influences prices. 

It is clear from the author’s initial argument that he recognises 
no connection between the relative quantity of gold and commodities 
on the one hand and the price level on the other. Thus on p. 267 
he states “ in the discussion of the fundamental and permanent 
cause of the value of money it has been clearly vset forth that the 
quantity of money (e.g, the quantity by weight of gold circulating 
as money) plays no part, since the profit is yielded by a quantity 
of value in exchange in money ” — and again (p. 289) “ the signi- 
ficance and the utility of money arc not determined by the number 
of transactions against money. ” Nevertheless he recognises that a 
change in the supply of gold does in fact affect prices. On p. 267 
he argues that “ a disproportionate increase of the production of 
gold reduces the profit to be made on the medium of exchange 
which will consequently be offered more intensively in exchange 
for commodities. Again on p. 276 he refers to “ the possibility of 
an excessive production of gold, which quite unsettles the exchange 
conditions of commodities for money.” What he means by a 
“ disproportionate ” or “ excessive ” production of gold in these 
two quotations is never defined. If he means a production which 
has increased more rapidly than the world volume of trade — and it 
is difficult to give any other interpretation to the words-^he is in 
efiect accepting the quantity theory of money in its broad outline. 
To talk of “ an excessive production of gold, which quite unsettles 
the exchange conditions of commodities for money ’ and yet to 
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deny that there is any connection between price levels and quantity 
of gold seems curiously inconsistent. It is true he explains the 
change in prices not as the direct result of an increase in the gold 
supply but as duo to the decreased profitableness of the additional 
supply. But what does this decreasing profit mean except that 
each unit of gold produced can only bo exchanged for a smaller 
volume of commodities ? In other words prices rise as gold output 
increases. Ultimately, therefore, Mr. Greidanus unconsciously 
comes back to the quantity theory ho thinks he has disproved. 

Mr. Greidamis’s approach to the problem of prices is so unusual 
that some people may find his book worth reading for the sake of 
examining a new point of view. Frankly, it must be owned that 
to the present reviewer his theory is neither convincing nor suggestive. 
The first part of the book, in which the views of other writers are 
considered, is necessarily coloured by the author’s particular stand- 
point. At times the criticisms are interesting, at others they seem 
more elaborate than helpful. W. A. E. 

10 . — Great Britain and the Gold Standard^ a Study of the Present 
World Depression. By H. F. Fraser, M.A., Professor of Economics 
in Swarthmore College. London : Macmillan, 1933. 9" X 5|". 
xii + 206 pp. Ss. ()d. 

The first chapter, on “ the pre-war theory and practice of the 
gold standard,’’ gives a sufficient account of the normal working 
of the standard, but the second, on “ war time inflation an,d the re- 
turn to the gold standard ” is not full enough to be satisfactory. 
Chapter III, however, brings a real contribution to our knowledge 
of American banking. Professor Fraser does not think that the 
depression and the “ catastrophic fall in prices are due to the gold 
standard. “It is the opinion of the writer that the fall in prices 
which has taken place since 1920 is perfectly natural, that is, natural 
in the sense that it should have been expected.” “ The fundamental 
cause of the trouble is the excessive production of wheat ” ; next 
come the delayed effects of war-time finance. With regard to the 
“ mal-distribution of gold ” it is pointed out that the American 
holdings were not “ st(»rilised ” but went to swell member bank 
reserve balances by 42-7 per cent, during a period when the gold 
stock of the country increased by 29*4 per cent.; those balances 
are the basis of credit and demand deposits increased by 36-7 per 
cent., investments by 67-5 per cent., and loans by 41-2 per cent. 
According to the wholesale price index-number of the Bureau of 
Labor prices were stable, but the Federal Reserve Bank of New 
York calculated a rise of about 10 per cent. The inflation in any 
case robbed the public of the benefit of lower prices, and while there 
was no speculation in commodities the cheap money policy created 
the Wall Street boom which collapsed in 1929. Incidentally, this 
conflict of index-numbers shows the risks of trying to control currency 
with the aid of this device. The folly of the United States govern- 
ment in continuing a tariff policy unsuited to a creditor nation and 
“ the rigidity which has crept into the world’s economic structure ” 
have also proved groat obstacles to the working of the gold standard. 
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Chapter IV deals with the causes and consequences of “ the 
breakdown of the new gold standard.” The international panic 
was not the real cause why we went oil gold. “ Great Britain was 
forced ofE the golU standard by the rigidity of her internal economic 
structure.” As a “ rough estimate ” the pound was overvalued by 
10 per cent, in 1925, and the failure to bring costs of production 
into relation with falling prices in the outside world endangered 
the balance of trade. Had nominal wages fallen in proportion to 
the rise in real wages, Professor Fraser thinks we might have been 
spared the crisis. But new ideas as to the evils of a high bank rate 
prevented the Bank of England from carrying out a deflationary 
policy. 

The fifth chapter treats of ‘‘ monetary and non-monetary factors 
in the depression,” and here we are on familiar ground of controversy. 
Influenced, apparently, by Hr. Hayek, Professor Fraser advances 
a theory of the influence of bank credit on investment, where low 
interest rates stimulate an expansion of the constructional industries 
with an ultimate transfer of labour from consumption industries 
and a rise in the prices of consumption goods; production of con- 
sumers’ goods again becomes profitable, wages and interest rates 
rise and constructional industries break down and initiate a depres- 
sion. The resistance of highly-cartellised constructional industries 
to reductions in prices has only made an unbalanced situation worse. 

The last chapter, on British monetary policy and the return 
to gold,” though only written last December, is already out of date, 
now that the United States is “ off gold ” and determined to inflate. 
Professor Fraser advocates a return to gold at a parity of four dollars, 
and adds the wise remark : — “ The value of the gold standard is 
that it reveals an unbalanced situation and makes readjustment 
necessary. That is why, when all is said and done, the gold standard 
is sound money ^ A useful and instructive book. H. W. M. 

11. — Money, Gold, Silver and Paper, By Francis W. Hirst. 
London : Charles Scribner’s Sons, 1933. X 5”. xiii + 272 pp. 
7s. (d. 

If there is wisdom in the multitude of counsellors Chancellors 
of the Exchequer and ordinary men in the street should be well 
equipped to deal with all monetary problems, for of the making 
of books on those subjects there is, in truth, no end. Mr. Hirst’s 
object, however, is not to write a “ tract for the times,” but ‘‘ a 
critical history of Money from the earliest times down to the present 
year, using language intelligible to all who know English, without 
resort to mathematical formulae, or to the technical vocabulary 
of the lecture-room.” He has, indeed, told the story of the evolution 
of money from barter and of the vicissitudes of currency throughout 
the centuries clearly and simply and in a manner that is often 
fascinating. So far so good, but it is not enough. The ordinary 
man wants to know to-day what he is to do about the pound, whether 
it should be tied to the franc, or should follow the dollar, or whether 
it is to be elevated into a new international unit for an extensive 
but limited area. To determine this issue he needs to consider the 
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relation of currency to credit and to make up his mind whether 
trade fluctuations are in the main due to monetary or to non-monetary 
causes. We cannot tell what to do with money unless we know 
what money does to us. Numerous writers have advanced explana- 
tions of the working of money in the past and put forward theories 
as to its management in the future, but their analysis has been too 
intricate and their language too technical to convey conviction to 
the man who must ultimately decide. It is just here that Mr. 
Hirst’s gift of simple exposition would have been most valuable, 
but he apologises for not going into ‘‘ all the controversies excited 
by the latest theories and projects of Dr. Gustav Cassel, Mr. J. M. 
Keynes, or Mr. K. G. Hawtrey ” or Mr. F. Wigglesworth or Major 
Douglas, for lack of space. It is, therefore, pertinent to point out 
that he has occupied many pages in discoursing on the art of coinage, 
on the wampum money of the American Indians, and on inconvertible 
paper currencies in the colonial period of the American states and 
in the early years of independence. The interest of those topics 
is undeniable, but their discussion has led to a certain want of balance 
in the book. Had it been kept within narrower limits room would 
have been found for a more thorough explanation of the classical 
case of the assignats, Mr. Hirst’s treatment of which is quite in- 
sufficient. He does not explain their origin, which, as S. E. Harris 
of Harvard shows in his valuable book. The Assi gnats ^ was based on 
the sale of church and crown lands. Many proposals for paper 
currencies in the 17th and 18th centuries were founded on land as a 
security, and an exposition of the fallacies involved would have 
helped Mr. Hirst in the development of his main theme of the necessity 
of sound money ” free from political control. A serious defect in 
the book is that the origin of the banknote is not explained nor the 
development of the cheque, so that the relation of currency to 
instruments of credit is left obscure. The explanation of the quantity 
theory of money leaves much to be desired. Mr. Hirst also should 
know that other United States index numbers showed a rise in 
commodity prices during 1924r-9 although the official index number 
registered stability; in any case the concurrent boom in prices of 
securities shows that it is sometimes hazardous to measure the effect 
of gold by an index number based on commodity prices only. 

The object of the book is to show that “ experience has proved 
that sooner or later an inconvertible paper currency with no intrinsic 
value comes to grief. ... A currency must be knave-proof and fool- 
proof ; and to be knave-proof and fool-proof, it must be as far as 
possible an automatic, self-regulating currency of gold or silver, 
or gold and silver, standard money. That is the practical conunon 
sense conclusion.” On account of the fallibility of human nature 
he does not believe in the practicability of a “ managed ” paper 
currency. “ The old gold standard of England, with the free gold 
market, the gold bill on London, and the famous gold sovereign . . . 
combined efficiency with economy in a high degree,” but he concludes 
that “ convertible paper money with a good metallic token coinage 
is an indispensable adjunct to any satisfactory form of gold standard.” 
He thinks, further, that silver should be brought into play to 
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assist gold and enlarge the metallic basis of the world’s currencies ” ; 
he does not advocate bimetallism but Marshall’s plan for a sym- 
metallic currency, of which he gives a wholly admirable account. 
In order to raise prices he suggests that the chief central banks 
“ should agree to sell every three months or every six months i per 
cent, of their gold stock, and buy therewith its equivalent of silver 
at the market rate. They might agree to continue this process 
until gold prices, measured by a reliable index number, had risen 
all over the world to the average level of 1925. When that was 
achieved, the operation would cease.” A very simple plan, but its 
author, for the benefit of the unlettered, might have explained in 
some little detail how it would work. H. W. M. 

12 . — This Money Business, A Simple Account of the Institutions 
and Working of the Banking and Financial World. By Barnard 
Ellinger, C.B.E. London: P. S. King, 1933. 8|" X 6 J” ; iv + 
141 pp. 65 . 

Few persons can afford to buy the two volumes of evidence 
given before the Macmillan Committee, and fewer, probably, have 
read and digested the ‘‘ over one million words ” which Mr. Ellinger 
says they contain. From these volumes he has drawn material 
for a clear and simple description of “ the machinery of banking 
and finance.” This had already been done by the Committee in 
their Report, but Mr. Ellinger, with the children and wa 3 nfarers in 
economics before his mind, has simplified and explained still further. 
It must not be supposed that his book will enlighten the incurably 
dull, for to understand the simplest financial operations requires 
some intelligence and some application. Given these, the student 
of economics, the manufacturer who wishes to know the connection 
of his business with ‘‘ the City,” and the puzzled man with the 
morning newspaper will find Mr. Ellinger a patient and trustworthy 
guide. 

Beginning with a brief account of the gold standard, Mr. Ellinger 
then proceeds to explain bills of exchange and the working of the 
accepting houses and the discount market. Next the issuing houses 
are described, with the lamentable moral that investors in foreign 
loans are more effectively protected by the reputation of the houses 
that put such securities on the market than are investors in British 
securities. The joint-stock banks have two chapters devoted to 
them, while the Bank of England takes three. Two chapters of 
“ general conspectus ” bring all these sections of the financial 
organisation into relation with one another, the various money 
markets being co-ordinated through the rate of interest. The 
last two chapters deal with the “ fundamentals of a gold standard ” 
and the prospects of Britain returning to a gold basis. The effects 
of a price level which is maintained at too high au average by the 
relative rigidity of money wages are well brought out. It is also 
made clear that, whatever happens, some one must suffer. We 
cannot get back to the old parity on account of the rigidity of prices 
and wages, but we can revert to the gold standard at a lower parity. 
In this way, while money wages remained the same, real wages 
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would bo reduced. There has been since 1928 a far greater fall 
in the cost of living than there has been in wages, and it is possible 
that wo might allow our prices to rise again to the 1928 level without 
finding it necessary to raise our money wages. That is to say that 
people would enjoy the same standard of living as in 1928, but it 
would be a lower standard of living than that which they would 
enjoy to-day if they were fully employed.” Alternative bases 
for currency are discussed, but we miss an account of MarshalFs 
“ symmetallism.” 

It will be so/m that the scope of the book is considerable, but 
within the limits of the purposes which the author put before himself 
it offers singularly few points for criticism. When writing of the 
sterilisation ” of gold in the United States, it is well to remember 
that American manufacturers, warned by the experiences of 1919- 
22, avoided speculation in commodities during 1923-9 and devoted 
themselves to reducing expenses by rationalisation so as to keep 
prices steady ; meanwhile prices of securities and real estate rocketed 
through the cheap credit based on the new gold. On page 87 it 
is an economy of statement to say that out “ of this 24 per cent, 
of increased bank advances, 20 per cent, went into the fixed deposit 
accounts, and not into the current accounts,” the truth being that 
the borrowing from the banks was done by one set of persons who 
were able to use the loans, while the payments into deposit accounts 
were made by people who were unable to use their surplus takings 
(or even part of their working capital) in their own business. There 
also seems to be something wrong with the figures. The increase 
in the average monthly amount of advances by the London Clearing 
Banks between 1924 and 1929 (the period referred to) was 
£189,778,000 or 24‘S per cent., while the increase in deposit accounts 
was £132,614,000, which is nearly 70 per cent, of the increase in 
advances. Current accounts actually decreased by almost £10,000,000. 
Mr. Ellinger might expound the relation of these figures to an im- 
proved business situation in somewhat more detail in the second 
edition which is certain to be called for soon. In conclusion, as our 
readers know, Mr. Ellipger is a Fellow of this Society and a former 
member of Council, facts which add to our pleasure in congratulating 
him on an excellent piece of work. , H. W. M. 

13 . — Future Trading upon Organized Commodity Markets in the 
United States, By G. Wright Hoffman. London : Humphrey 
Milford : Oxford University Press for the University of Pennsyl- 
vania Press, 1932. 9^ X 6J''. xviii + 482 pp. 285. 

The majority of the published work available regarding future 
trading is of one or other of two types. In the first place there is 
the general descriptive treatise which traces the development of 
future trading and of the various laws which have been passed to 
restrict or regulate the practice, and then passes on to a description 
of the modern commodity exchange, the method of buying, selling 
and clearing contracts, together with a consideration of tne types 
of business interests — speculation, hedging, etc. — involved. The 
second class, typified by the reports of the U.S. Department of 
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Agriculture on the working of future exchanges, deals with some 
particular aspect of future trading from an analytical standpoint. 

The present work by Dr. Hoffman is divided into two parts. 
Part I— Organization and operation of future markets — is a typical 
descriptive treatise on the evolution and working of organized 
commodity markets, but it is in Part II — Price aspects and problems 
of future trading — ^that the author makes a really valuable contri- 
bution to the literature on future trading. It is true that many of 
the problems he considers have been dealt with by other writers, 
while some have been treated more exhaustively by United States 
government enquiries, but it is doubtful whether within the 
limit of a single work there is available a critical analysis of the 
many aspects of future trading equal to that presented by Dr. 
Hoffman. 

Although commodity exchanges are now a well-established 
feature of the commercial world, particularly in the United States, 
they have been, during the past, and in some quarters still are, 
subjected to intense criticism. The arguments advanced by the 
advocates of future trading to justify the practice invariably lay 
great stress on the value of hedging as an insurance against major 
price fluctuations. The general assumption underlying hedging is 
that by setting up equal and opposite positions in futures to those 
held in the actual commodity (for example, a grain elevator com- 
pany buys wheat and sells an equal quantity of futures and later 
buys futures when it disposes of the wheat) a loss in one market is 
offset by a gain in the other. In this way the smaller but more 
certain gain from merchanting or manufacturing is substituted for 
a larger but more uncertain gain which is dependent on the favourable 
movement of prices. In practice hedging is by no means as simple 
and straightforward or as effective as the advocat(»s of future trading 
and many of the writers on commodity exchanges would have us 
believe. While in the larger and principal price movements cash 
and future prices advance and decline together, there are many factors 
affecting the day-to-day movements of the spot and future markets, 
and it frequently happens that the firm employing the hedge makes 
an unexpected profit or sustains an unexpected loss through the 
temporary disturbance of the relation between the two markets. 
The author examines in detail this question of the inter-relation 
between cash and future prices and its bearing on hedging, and it 
is interesting to note that his own opinion is that it is doubtful 
whether hedgers as a group retain the benefit of such insurance as 
is afforded by hedging. He says, “ By hedging they are able to 
borrow more freely and to extend their capital over a wider area, 
to reduce their per unit cost of operation. It is likely that the benefit 
of this lower cost, through the force of competition, is passed on 
either to the consumer in the form of lower prices or*to the producer 
in the form of higher prices or partly to both.” 

Dealing with the much-debated question of whether future 
trading helps to minimize price fluctuation Dr. Hoffman returns a 
verdict of not proven. One aspect of future trading which rarely 
receives more than cursory consideration is the effect of the clause 
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in future contracts providing for the optional delivery of a number of 
different grades of the commodity. This is fully treated in a chapter 
on ‘‘ Different systems and their effect on future j)rices.** The 
author holds no brief for commodity exchanges or for their opponents, 
but throughout the work preserves a keen and well-balanced sense 
of judgment, setting out both the advantages and shortcomings of 
the present system of future trading and from time to time discussing 
lines of improvement in organization or method. G. R. W. 

14 . — A Contribution to the Study of International Comparisons of 
Costs of Living. International Labour Office. London : P. S. 
King, 1932. 9J" X 6^". xii + 246 pp. 7s. 6d. 

Those in charge of the enquiry, of which this publication is the 
result, were well aware of the many difficulties underlying an attempt 
to compare the cost of living, as it affects a defined class in a number 
of countries at the same period of time. The reader may therefore 
be confident that every care has been taken to make this investiga- 
tion as accurate as possible. It is well known that such “ cost of 
living ” enquiries, even those taking place in the same country over 
a period of time, are better described than measured ; it will be the 
reader’s fault therefore if, in spite of the warnings mentioned in the 
opening pages, he draws erroneous or fallacious conclusions from the 
mass of statistical records which are necessarily given. 

This study was originally published in December 1931, but in 
this second edition the title has been altered and the summary of 
results modified and expanded Originating in a request from the 
'Ford Motor Co. the enquiry was especially undertaken, with the 
financial assistance of the Twentieth Century Fund Inc., to ascertain 
how much would need to be expended by the workers in 14 European 
cities if their general standard of living were to be approximately 
equal to that of a Detroit worker whose expenditure in 1929 was 
about 1,720 dollars. The organisation of the work is discussed 
in the short first chapter where also the scope of the enquiry 
is generally considered. The technique employed is described 
and a summary of results is given in Chapter II. As it was 
not possible to conduct a simultaneous enquiry in each city, 
the data collected during 1930 and 1931 have been corrected to 
a uniform date — January 1931, although it is admitted that the 
national character of the correcting factors used was not directly 
applicable to the data for individual towns. Details of the methods 
adopted are given in respect of food, housing, fuel and light, clothing, 
medical expenses, miscellaneous expenses, insurance and taxation. 
The detail involved may be illustrated by the fact that to obtain 
comparable prices in the food group, not only was the quality and 
grade of the Detroit article described as far as possible but, in 
addition, each foodstuff was analysed for caloric value and protein, 
calcium, phosphorus, and iron content. In each case prices were 
based on a large number — in some cases, several hundreds — of 
quotations. The international comparison of the cost of housing 
presented considerable difficulty since the predominant type of the 
worker’s dwelling in Detroit (an exclusively occupied detached 
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house, equipped with electricity, gas, central heating and a bath 
room) was very rarely to be found in most of the European towns. 
To secure the maximum degree of comparability with regard to 
clothing, actual samples of garments as worn by the Detroit families 
were circulated for their guidance to the collaborators in the European 
cities. The measures taken with regard to the costs of fuel and light, 
medical expenses, life insurance and miscellaneous expenditure are 
similarly described in detail. 

The results show that taking the Detroit cost of living as loo, 
the relative figures for the European cities ranged between the two 
extremes of Barcelona at 57 and Stockholm at 98-104. If direct 
taxation be excluded the European range becomes 52 to approxi- 
mately 95. Full details of all data collected in each city and of results 
comprise the bulk of this publication. The authors are very emphatic 
that the work shall nowhere be taken as an indication of the general 
level of wages for the particular category of worker considered. 
This is one of the most interesting publications yet issued by the 
International Jiabour OlHce. The enquiry was clearly undertaken 
by very competent persons. R. F. G. 

15 . — The Industries of Greater London. By Douglas H. Smith, 
B.Sc. (Econ.), Ph.D. London : P. S. King, 1933. X ; 
vi + 188 pp. 105. 

It is often said that the industrial centre of gravity of England is 
shifting from the north to the south. Certainly to any one familiar 
with the new arterial exits to London the post-war growth of fac- 
tories along these routes has been very striking. From many 
aspects, it is important to know how much this industrialisation is 
likely to be accentuated in the next decade or two, how far it is 
affecting the basic industries of the north and midlands, and what 
influence it may have upon the distribution of population. As a 
contribution to these problems Dr. Smith has spent four years in 
making a field-study of the industrial development during the last 
thirty years of the north-west quadrant of Greater London, i.e. a 
section bounded on the east by the Lea Valley extending from 
London to Ware and on the west by the Thames Valley extending 
from London to Windsor. Attention has been mainly directed 
to industries which are engaged in the manufacture of products 
for a national or international market, industries, that is, which might 
have grown up in other industrial parts of Great Britain. Informa- 
tion was obtained both by questionnaire and by personal interview 
with factory officials. Up to 1914 there were some 150 factories 
operating in this region whereas to-day the number is approximately 
600. This growth has been influenced very largely, it is found, 
by the decentralisation of London’s manufacturing industries, 
while an important part has been played by the .creation of new 
light industries engaged in the manufacture of proprietary articles 
and the establishment of “ assembly ” industries for products 
obtained from other parts of England or from abroad. The study 
shows clearly that there is, so far as this region is concerned, but 
little evidence to support the belief in a southward migration or 
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that the manufacturing firms are encroaching on the industrial 
activities of other parts of the country so far as the types of industries 
are concerned. Rather are the industries those in which London 
has always had a large share of the national output, e,g, musical 
instruments, electrical equipment, foodstuffs. Their spread into 
Greater London is, as Dr. Smith points out, no bad thing from the 
point of view of health. “ The rapid growth of modern hygienic 
factories in Greater London, with the possibility of improvements 
in the social amenities of life of the workers through housing estates, 
the equipment of sports grounds attached to the factories, are 
forces which herald the abandonment of slum life in London and the 
sordid environment in which so many have been condemned to 
spend their lives where crowded dwellings have been wedged in 
between tall unhealthy factories (p. 184). The essential corollary 
to this decentralisation is obviously a far-seeing control of develop- 
ment. So far haphazard growth has been more characteristic of the 
area. For instance, in West Middlesex “factory sites are dotted 
somewhat indiscriminately around areas of residential growth, 
and in too many cases dwelling-houses have been erected in close 
juxtaposition to factories regardless of the efforts of town planning 
organisations ’’ (p. 77). Without control the last state may, in 
time, be worse than the first. This careful investigation shows the 
many factors that the planner must take into account ; it indicates, 
as Sir Raymond Unwin points out in his preface, the kind of informa- 
tion which ought to be available for the whole of the London region, 
and for many other districts where industrial expansion is taking 
place, or where efforts to promote it are needed. Easy road trans- 
port, the distribution of cheap electric power (which no longer 
necessitates the concentration of industry near sources of power), 
cheaper land and lower rates, must inevitably lead to the exploita- 
tion of more rural areas — “ a movement which is all to the good, 
provided we do not perpetuate on the fringe of Greater London the 
evils which have been allowed full play in certain parts of London 
itself.” Dr. Smith has given an interesting and very readable — 
though not altogether comforting — account of the development of 
one particular area. A. B. H. 

16 . — The Incidence of Work Shortage, By Margaret H. Hogg. 
New York : Russell Sage Foundation, 1932. 9" X 6". 136 pp. 

% 2.50. 

This is a report by Miss Hogg of a Survey of Unemployment in 
New Haven, Connecticutt, at Mav-June, 1931, under the direction 
of the Statistical Department of the Russell Sage Foundation. The 
method of survey was by investigation of tne position of 2,097 
households drawn at random from the New Haven Gas Company’s 
list of households. The sample is said to be one of 5*08 per cent., 
but it is not clear whether the percentage is of the households or 
population of New Haven. The population of New Haven *do^s not 
appear to be given anywhere in the report, but the number of gainful 
workers over sixteen is stated to be over 68,000. Of these it was 
estimated, as a result of the survey, that about 11,000 were idle at 
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May-June, 1931 (i.e, able to work and wanting work), and some 2,000 
bad not worked a day for at least a year. In addition, another 
11 , 000 , although working, had had less than full work for the week 
previous to the date of the visit. The calculated unemployment 
rate is given as 17 J per cent, (men 19 J, women 14 ^). To obtain a 
true unemployment rate, however, some addition has to be made on 
account of those without full employment, i,e, unemployed on one 
or more working days each week. It is not clear what this addition 
should be, but from an examination of tables in Part II of the 
Report it might well be as much as 8 per cent. On the other band, 
although the term unemployment is taken as meaning “ those idle 
from want of work,’’ it is not quite certain whether the calculated 
rates given above exclude earners who while ordinarily employed were 
at the time idle from sickness or unwillingness to work (see note p. 29). 

The classification of the unemployment by occupation is too 
general to enable any but very broad conclusions to be drawn. 
Unemployment was found to be highest among unskilled male 
workers, as was to be expected. Of the industries, the building 
and construction of works trades were hardest hit, and, in spite of the 
time of year being favourable to such trades, only 67 J per cent, of 
the men were at work. 

The Report contains forty statistical tables, analyzing the material 
of the survey, and three appendices, the first of which gives the 
evidence as to the representativeness of the sample studied, which 
appears to be so well demonstrated that it was hardly necessary to 
devote several pages at the beginning of the Report in order to 
convict another survey of a failure in this respect. The third 
appendix contains suggestions for the preparation of questionnaires 
and the tabulation of results, based on the experience of the New 
Haven survey, and is well worth study. W. A, B, 

17. — Other New Publications,'^ 

Bouniatian (Mentor). Les Crises ficonomiques : Essai de Mor- 
phologic et Thdorie des Crises ficonomiques Periodiques. 2nd ed. 
franyaise. Paris: Marcel Giard, 1930. 9" X 5J"; xviii4-430 
pp. 60 fr. 

[This book was originally issued in 1908 in German, and was reviewed in 
the Journal for that year; translations into Kustian and French 
appeared in 1915 and 1921 respectively, and the latter was reviewed 
in the Journal for 1922. In revising the present edition the author has 
made many alterations in the text and footnotes in accordance with 
readers’ criticisms and suggestions. The tabular matter has been 
brought up to date and a diagram showing the correlation between 
prices and unemplo 3 anent has been added. There is an excellent index 
as well as the usual table of contents.] 

“ British-Indian.^' Finance and Commerce in Federal India. 
Oxford University Press, London : H. Milford, f932. X 5 
171 pp. 55 . 

[The author has aimed at presenting an “ independent and constructive 
study” of the financial and commercial aspects of the problem of 

♦ 8ee also “Additions to Library,” pp. 729 foil. 
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Indian Federation. The treatment is practical and detailed, political 
and not statistical. Section I, Finance, goes into the questions of 
machinery for voting supplies, of capital and debt transactions, loans, 
exchange and currency, etc. Section IT deals with commerce, and 
includes chapters on individuals and firms carrying on business in 
India, and British Trade with India. Section III is on Federal Finance 
— the federal budget, residuary powers of taxation, etc. The pre- 
face Concludes with a statement of hope and belief that England and 
India will find a way of working harmoniously together for the establish- 
ment of a wise constitution.] 

Brown (C. H. L) and J. A. 6r. Taylor, Friendly Societies. Pub- 
lished for the Institute of Actuaries Students’ Society by the 
Cambridge University Press, 1933. xii+95 pp. 

75 . 6d. 

[This book is the second of a series that is being produced by the Students’ 
Society of the Institute of Actuaries with the object of introducing 
actuarial students to certain bianchcs of work included in the syllabus 
for their examinations. It describes the nature of Fiiendly Societies 
and the kinds of benefits granted, and indicates the legislation by which 
they are regulated and the returns that have to bo made to the Kiegistrar 
of Friendly Societies. The book also describes the way the experience 
of a society should bo investigated and its liabilities valued. In view of 
its object, it will appeal mainly to actuarial students, but many actuaries 
who have long since ceased to be troubled by examinations will welcome 
it as a helpful exposition of a somewhat difficult subject. Outside 
actuarial circles it will be read by those who take a whole-hearted 
interest in Friendly Societies and may be, in some way, responsible for 
their welfare or management. The book is well arranged and thoroughly 
reliable. It can be recommended whole-heartedly.] 

Cornelissen (Christian), Traits Gtoeral de Science ficonomique. 
Tome II. Th 6 orie du Salaire et du Travail Salarie. 2 nd ed. 
Paris: Marcel Giard, 1933. 9" X 5^'’; 724 pp, 90 fr, 

[In the review of the first edition, in the Journal for 1909, while the 
accuracy of the author’s observations of the facts concerning wages was 
accorded due recognition, the theory he based upon bis interpretation 
of those facts was severely criticized. In the preface to this edition 
M. Cornelissen shows himself not only quite unconvinced but able to 
regard the far-reaching changes which have occurred since the war as 
providing additional support for his theoretical structure. The tieatise 
has been brought up to date, historically, but the abnormal wage con- 
ditions of the war period have been, for obvious reasons, ignored in the 
general account and tieatcd in a separate chapter. The only other 
entirely new chapter is devoted to a consideration of the various factors 
responsible for the post-war alterations in both the productivity and 
the remuneration of labour, the largest amount of space being devoted 
to Taylorism and the rationalization of industry.] 

Dalla VoUa (Riccardo). Scritti Vari di Economia e Finanza. 
Publicazioni del E, Istituto Superiore di Scienze Economiche 
e Commerciali, Firenze. Int. Seober, 1931. 10 '" X V\ 624 pp. 

Lire 40 , 

[The thirty papers in this collection of Signor Dalla Volta’s scattered 
writings, intended chiefly, he says, for students, were written and origin- 
ally published at dates ranging from 1888 to 1928. The topics are as 
varied as the dates. The earliest paper, “ Letters of Ricardo to Malthus,” 
is a review of Dr. Bonar’s book, the two latest are on the Gold Exchange 
Standard and the Theoretical Basis of Co-operation, respectively; 
others deal with tariff problems (1904 and 1922), emi^ation (1916 and 
1926), the syndical and corporative State (1927) and ^erfessor Moore’s 



704 


Other New PiMications. 


[Part IV, 


theory of economic cycles (1919), while the volume ends with “ Towards 
Peace and Prosperity in Europe.” The essays show the author's sanity 
and breadth of outlook, and while the subjects are for the most part 
touched with a light hand, the opinions set down imply the solid founda- 
tion of economic study on which they are based.] 

Heckscher (Eli F.). En Befolkningsstatistik fran det adertonde 
arhundradets forsta halft (Swedish Population Statistics of the 
first half of the 18th century). 9|" X 6|"; pp. 123-140. Re- 
print from N ational/konomisk Tidsskrift. 

[The official population statistics of Sweden begin in 1749, but annual 
figures of births and deaths exist throughout the coimtry from 1736 
onwards. When the bishops were required in 1736 to furnish from the 
parish registers figures of births and deaths back to 1721, Stockholm 
and nine provinces gave annual figures, the other bishoprics only an 
aggregate for the period. The author has endeavoured to give estimates 
of the absolute population and the birth and death rates back to 1720. 
His method has been to take the official figures of 1749 and subtract 
and add, respectively, the births and deaths of previous years (immigra- 
tion and emigration being considered negligible). The results are shown 
in three tables and three diagrams ; all have headings in English, and 
there is an English summary of the Swedish text.] 

KoJiri (Kikunosuke), General Features of the Index-Numbers in 
Japan. Printed in New York, March 1932. 8" X 6"; 11 pp. 

[A brief but informative description, by the Professor of Statistics at 
Nagoya Commercial College, of the various index-numbers published in 
Japan. The earliest of these was the wholesale price index initiated 
by the Committee for Monetary Research in 1895. The Nippon Ginko 
index of wholesale prices in Tokyo began a little later. There is now a 
variety of wholesale pi ice indices besides the official national one, 
published by the Department of Commerce and Industry. The same 
Department issues indices of retail prices and of wages; the Central 
Statistical Bureau compiles another wages index and a cost of living 
index. The Nippon Ginko, besides the new wholesale price series, 
based on 1914, which is largely in use for international comparisons, 
issues indexes of retail prices, wages, and employment. There are 
various local and privately compiled indices of prices and wages ; the 
Nagoya College publishes an index of Production and Foreign Trade; 
and the latest addition to the list appears to be a composite Index of 
Business Cycles calculated, on Professor Persons’s method, by Mr. I. 
Tamura, the components of which are : the Nippon Ginko Index of 
wholesale prices, paper money in circulation, import and export values, 
bank cleanngs, and loans of the Nippon Ginko.] 

Lyon (Stanley), The organization of official statistics in Saorstdt 
fiireann and in some other countries (reprinted from the Journal 
of the Statistical and Social Inquiry Society of Ireland), 1933. 
X 6"; pp. 29-61. 

[A very large amount of definite information has been packed with great 
skill into the thirty-three pages of this paper. After a brief introduc- 
tion describing the nature and defining tne uses of statistics, Mr. Lyon 
gives what may be called a descriptive catalogue of Free State statistics, 
for which he himself, as Director of the Statistical Branch of the Depart- 
ment of Industry and Commerce, is mainly responsible. First, we are 
given an account of the beginnings and present organization of the stat- 
istical service in general, and, next, particular information as to the work 
done and the methods used in the various categories of statistics. The 
several official statistical publications of the Branch are then named 
and the contents of each described, and there follows a list of the stat- 
istics compiled and published by other departments (as by-products of 
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their administrative work, with the exception of the vital statistics). 
Notes on International statistical organizations and conferences com- 
plete the first part. The second consists of summary accounts of the 
official statistical services of fourteen other countries.] 

Reid (Leonard J.), Britain and the War Debts. London : Herbert 
Jenkins, 1933. TJ" x 4|"; 108 pp. 2S. 6d. 

[Sir Robert Horne in his foreword remarks that most people are ill-informed 
on the subject of war debts, and in compiling this book (most of which 
appeared originally in columns of the Daily Telegraph) the author’s aim 
was to present an “ involved and intricate ” problem in a form easily 
intelligible to the general reader. After biiefly describing Great Britain’s 
war-time financial policy and how the debts were incurred, the author 
gives a lucid account of the facts concerning the Anglo-American debt 
question, from the time America entered the war to within a few weeks 
of the British Delegation to Washington early this year. He discusses 
the war debt funding and its effects, and explains, from a British point 
of view, but not entirely neglecting the American, the part played by 
Britain as debtor and creditor, and the reasons why the general opinion 
in this country is opposed to continuing the payments “ on any large 
scale or for any length of time.” Appendices contain the Balfour Note 
and the British Note to America of December 2, 1932.] 

Revue des Sciences ticonomiques et Financieres, Athenes : jfiditions 
Dimitracos S.A. 9^" X 6J". Annual subscription 8o/r. 

[This review, one of the latest economic quarterlies, is a Greek publication 
which was started in 1932. The contents are divided into : T. Articles 
comprising papers on current economic questions; 11. Chroniques, 
chiefly records and discussions of facts and figures, including official 
returns; III. Etudes Siatistiques ; IV. Comptes refnduea critiques \ 
section V consists of brief summaries, in French, of the papers in section 
1. Among those may bo mentioned Base mathimatique dee haremdtres 
iemomiques by C. Athenassiadcs, and Lee habcs du syeteme fiscal en 
Grke, A permanent feature of section III is an ” economic barometer ” 
of Gicece.] 

Sutch (William Ball), Price-Fixing in New Zealand. New York: 
Columbia University Press (London : P. S. King), 1932. 8J'' X 
6"; 164 pp. 15s. 

[A survey of state control of prices and commodities in New Zealand 
during the war and post-war period— its effects and effectiveness. 
From experience gained there and in other countries certain general 
principles of commodity control have been evolved, and these are dis- 
cussed, with their particular application to New Zealand, in the first 
chapter. Briefiy, they are the necessity for government control at 
every stage, for a thorough understanding of conditions prevailing 
when assuming or relaxing control (England, it is pointed out, suffered 
violent market fluctuations in some commodities through not appreciat- 
ing this point), for examining the market for a given commodity in 
relation to that for its substitutes, for adequate povers of investigation 
and publicity, and for some central body to supervise and co-ordinate 
the work of different departments and to adopt some fundamental 
principles such as the basis for determining profits. Separate chapters 
are devoted to discussion and criticism of the Government’s control of 
sugar, butter, building materials, and wheat, while its control of hides, 
footwear, petrol, potatoes, coal, milk, meat, bacon and ham, and 
groceries are dealt with more summarily in another chapter. The 
author concludes that the New Zealand Government’s administrative 
control was excellent after initial mistakes and difficulties had been 
overcome ; it was successful, too, on the distributive side, but its fixa- 
tion of prices did not give an adequate return to capital. In his opinion, 
if the state is permanently to undertake trading operations, it should 
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not work on a fine margin of profits. State ontei*prieo may fail on 
the productive side, but in distribution many economies can be effected. 
Two appendices contain lespectively New Zealand Control Legislation 
and Index-Numbers of Prices. There are also a bibliography and an 
index.] 

Wilson (Roland). Capital Imports and the Terms of Trade, examined 
in the light of sixty years of Australian borrowings. Melbourne : 
Melbourne University Press in association with Macmillan & Co., 
]931. 8J" X 5i"; viii -f- 112 pp. 6s. 6d. 

[The author of this book has been carrying out an investigation of the 
economic effects of the import of capital into Australia, New Zealand 
and Canada and has previously published articles on different aspects 
of the subject in the Economic Record and the Canadian Historical 
Review. The present work, which is confined to Australia as regards 
its data, is presumably the forerunner of a more extensive study. 
Following a snort introduction the author plunges into a calculation of 
Australian capital impoits from 1871 to 1930 and then goes on to discuss 
net and gross capital imports. Chapter IV is devoted to the theory 
of international capital movements and the baiter terms of trade, while 
in the final chapter the author returns to his Australian data and dis- 
cusses capital imports and sectional price movements in that country 
during the period 1870-1930.] 
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CUERENT NOTES 

On page 709 wo give our usual table summarizing the overseas 
trade of the United Kingdom for the years ended July, 1932 and 
1933 . The excess of imports over exports of merchandise during 
July (£19*5 million) was about the same as a year earlier (£19*3 
million). For the first seven months of the year the import excess 
amounted to £139*2 million, or £24*5 million less than in January- 
July, 1932 . In Part III of the Journal a tentative estimate was 
made that the import excess for the whole year 1933 might be in 
the neighbourhood of £240 million. The latest figures indicate that 
this estimate may be slightly exceeded. 

The value of the total imports during July was £53,706,000, and 
differed little from the monthly average for this year, though normally 
imports decline considerably in the summer months. Compared 
with July, 1932 , imports showed an increase of £i*8 million, resulting 
from a marked increase in raw materials, a smaller increase in manu- 
factured articles and a considerable decline in food, drink and 
tobacco. Re-exports were also larger, by £1,019,000, than in July, 
1932 , while transhipments under bond increased by £234,000. 


Retained imports of food, drink and tobacco during July were 
valued at £25,363,000, or £2,712,000 less than a year earlier. An 
increase in value was recorded in respect of meat, due primarily 
to a decided increase in the average price of the bacon imported and 
to a smaller extent to increases m the quantity and average price 
of mutton and lamb. Imports of bacon and of beef were smaller 
than in July, 1932 . Imports of wheat were also less than a year 
earlier, but wheat flour and other principal descriptions of grain 
showed a considerable increase. Among other foods, imports of 
sugar were about the same as in July, 1932 , but there were declines, 
in some cases substantial, in imports of tea, butter, cheese and eggs. 
There was a small increase in the quantity of unmanufactured 
tobacco imported, while for the first seven months of the year 
retained imports increased by 25 per cent. 

All except four of the groups of raw materials showed an increase 
in the value of retained imports in July compared with a year earlier, 
but two-thirds of the increase of £3,063,000 was due to cotton, 
retained imports of which increased in value from £i,397>ooo to 
£3,453,000, imports increasing by £2,157,000 and re-exports by 
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£101,000. This increase was duo partly to greater quantities im- 
ported and retained and partly to a rise in price. A largo increase 
of about £400,000 was recorded in both imports and re-exports of 
undressed hides and skins, imports and re-exports of raw wool were 
also much higher than in July, 1932 , while as regards copper ore, 
tin ore, flax, hemp, jute, and wood pulp, there was a marked 
expansion of imports. 


Retained imports of manufactured articles were valued at 
£10,947,000, being £360,000 more than in July, 1932 . While there 
were increases in nearly half the groups, these were small except 
in the case of the non-ferrous metals group, imports of which increased 
by £733,000 or 95 per cent., and re-exports by £144,000. Aluminium, 
copper, lead and zinc all showed substantial increases compared 
with a year earlier. Decreases were recorded in the various textile 
groups, except cotton, in iron and steel, machinery and vehicles, in 
electrical goods, leather, rubber manufactures and paper, cardboard, 
etc., the decline in the last named group (£215,000) being much the 
largest. The only other large decrease was £117,000 in respect of 
iron and steel. 

Exports of United Kingdom goods during July amounted to 
£29,847,000, showing an increase of £554,000 compared with a year 
earlier and of £543,000 compared with the average for the first 
seven months of the year. Exports of food, drink and tobacco 
were about the same as in July, 1932 , there was a decline of £120,000 
in parcel post, and increases of £401,000 in raw materials and £343,000 
in manufactured articles. The quantity of coal exported amounted 
to £3,271,000 tons, being 2 per cent, less than a year earlier, while 
the value declined by £129,000 (5 per cent.). The decline in exports 
to the Irish Free State and France was very marked, over 110,000 
tons in each case, but there were considerable increases in exports 
to Sweden, Germany and Denmark. 

Exports of raw wool, wool waste, wool noils and woollen rags 
were each much more than double those in July, 1932 , and the in- 
crease in value for the wool group as a whole was £366,000. A 
marked expansion in each of these items was recorded for the seven 
months ended July, the value this year being about £900,000 more * 
than in either 1931 or 1932 . An expansion was also recorded in 
exports of woollen and worsted yarns and manufactures, the value 
of such exports during July being 9 per cent, higher than a year 
earlier. For the seven months ended July, the quantities of tops, 
yarns, tissues and carpets exported were in each case larger than in 
either 1931 or 1932 . 
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Twelve Months 

Twelve Montlus 

1 Increase f 4-1 

Movements and Olassos. 

ended 

ended 


or 


31bi July, 1932. 

3Jst July, 1933. 

Pecrease(— ). 

Imports, o.i.f. — 

£•000. 


£•000. 

£•000. 

Food, drink, and tobacce 

> 398,656 

350,498 

(-) 48.168 

Haw materials and | 







articles mainly un- > 

169,398 

162,724 

(-) 

6,674 

manufactured J 

Articles wholly or j 







mainly manufac- > 

tured J 

Other articles 

209,710 

147,371 

(-) 62,339 


8,294 


3,681 

(-) 

4,613 

Total Imports 

786,058 

664,274 

(-)121,784 

Exports, f.o.b. — 

United Kingdom Produce 







and Manufactures — 







Food, drink, and tobacco 

33,405 

29,416 

(-) 

3,989 

Raw materials and 1 





articles mainly un- V 

44,689 

44,287 

(-) 

402 

manufactured J 

Articles wholly or j 







mainly manufac- V 

tured J 

Other articles 

280,579 

207,604 

(-) 

12,975 

14,868 

12,631 

(-) 

2,237 

Imported Merchandise — 







Food, drink, and tobacco 

17,884 

12,221 

(-) 

5,663 

Raw materials and | 






articles mainly un- V 

23,217 

24,277 

(+) 

1,060 

manufactured | 

Articles wholly or j 







mainly manufac- V 

14,347 

11,061 

{-) 

3,286 

tured j 






Other articles 


410 


231 

(-) 

179 

Total Exports 

429,399 

401,728 

! {-) 27,671 

Bullion and Specie — 







Imports 

152,499 

210,895 

(+) 58,396 

Exports 

151,357 

106,543 

(~) 44,814 

Movements of 

Clumber 

Thousand 

Number 

Thousand 

Number 

Thousand 

Shipping in the 
Foreign Trade — 

of 

Vessels. 

Net 

Tons. 

of 

Vessels. 

Net 

Tons. 

of 

Vessels. 

Net 

Tons. 

Entered with cargoes — 







British 

27,050 

36,994 

23,521 

34,972 ( 

~)3,529| 

(-)2,022 

Foreign 

24,698 

23,173 

22,406 

20,873 ( 

-)2,292 

(~)2,300 

Total entered ... . 

51,748 

60,167 

45,927 1 

55,845 ( 

~)5,821 

(~)4,322 

Chared with cargoes — “ 





-)6,060 


British 1 

34,441 

36,476 

29,391 

33,661 ( 

(-)2,816 

Foreign 

19,240 

20,307 

19,297 

10,162 ( 

+) 67 

(-)1,166 

Total cleared ... i 

53,681 

56,783 

48,688 

62,813 ( 

-)4,993 

(-)3,970 


oo2 
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The quantity of cotton piece goods exported was 43*6 million 
square yards (22 per cent.) less than in July, 1932 , there being a 
fall of 30-6 million square yards in exports to India. Countries 
showing an important expansion in exports were Argentina, British 
South Africa, Switzerland, Colombia, and Denmark, and the exports 
to each of these markets were larger in January-July than a year 
earlier. Exports of cotton yarns were about 10 per cent, greater 
than in July, 1932 . There was also an increase in exports of 
linen and jute piece goods but a slight decline in artificial silk 
tissues. 

The tonnage of iron and steel and manufactures thereof exported 
declined by about i per cent., but the value increased by a like 
proportion. For the seven months, there was a small decline in 
both value and tonnage. Exports of machinery were 12 per cent, 
smaller in tonnage than in July, 1932 , but exports of locomotives 
showed an expansion from the very low level of last year. The 
number of motor cars and chassis exported though slightly less 
than in June, was nearly 50 per cent, greater than in July, 
1932 . Another important commodity exports of which have been 
very high during this year is tin blocks, bars, etc. Exports during 
July were valued at £915,000, of which £771,000 represented exports 
to the United States. The quantity exported to that market was 
six times as great as in July, 1931 or 1932 , and the value increased 
more than tenfold. In respect of a number of other commodities 
an increase in exports to the United States is recorded. 


The volume of exports in the second quarter of the year, as 
calculated by the Board of Trade, was about 6 per cent, below that 
in the corresponding quarter of 1932 . To a considerable extent 
this was due to Easter being in the second quarter of this year and 
in the first quarter of last. For the first half of the year the decline 
in the volume of exports was 3-4 per cent., and making allowance 
for Easter it would appear that relative to last year the results for 
the second quarter may have been better than those for the first 
quarter. The value of exports during the three months ended J uly was 
£89 ‘o million this year and £89*2 million last year, and having regard < 
to the fall of over 3 per cent, in average values shown by the latest 
available figures, it would seem probable that the volume of exports 
for this period was greater than a year ago. Notwithstanding the 
decline in total exports of United Kingdom goods, exports of raw 
materials last quarter were 5 per cent, greater in volume than in 
the second quarter of 1932 , the increase being mainly attributable to a 
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marked expansion in exports of raw wool, wool waste, etc. Eetained 
imports showed an increase of nearly 4 per cent., and, contrary to the 
usual seasonal movement, were greater in the second quarter than in 
’the first. The last mentioned increase was due in the main to a con- 
siderable increase in imports of manufactured articles, but retained 
imports of food, drink and tobacco were also larger. Compared 
with last year, all the three principal classes of merchandise showed 
increases. 

Imports of bullion and specie have continued at a very high level, 
imports during May, June and July averaging £934,000 a day. 
The excess of imports over exports during the seven months ended 
July amounted to £105,701,000, compared with an import excess 
of £21,130,000 in the corresponding period of last year, while for the 
twelve months ended July imports of bullion and specie exceeded 
exports by £104,352,000. 


During the three months ended July, 1933 , the general level of 
wholesale prices has advanced appreciably. As measured by the 
Board of Trade index-number (1930 — 100) there was a rise of 5*3 
per cent, over the period, the index for the month of July being 
85'6 compared with 81*3 for the month of April. Towards the end 
of July, however, prices of a number of commodities showed a 
tendency to decline. This was most noticeable in the case of meat, 
but cereals have continued to advance and for July were about 8 per 
cent, above prices lor April. Over the period the most noticeable 
advances were for wool (21 per cent.), cotton (12 per cent.), other 
textiles (7*2 per cent.), metal and minerals other than coal and iron 
(12 per cent.). There was a season decline in the prices of house-coal. 
Since the end of July there has been some falling away partly due, no 
doubt, to a decline on American markets generally, where also the 
somewhat larger oflScial estimate than was expected of the coming 
cotton crop has helped to disturb the prices both of “ spot ’’ cotton 
and futures. The price of English wheat, “ Gazette Average,*' has 
advanced 28 per cent, during the three months, and of Northern 
Manitoba Wheat (No. 2) 22 per cent. Tin, though lower in price in 
July than in June, was still nearly 40 per cent, above April prices. 
Rubber increased by over 60 per cent. Prices of materials generally 
were in July, 1933 , ii per cent, above those ruling in July, 1932 , 
but prices of articles of food were over 6 per cent, below those of a 
year ago. 

The index-numbers are given below for the four months April to 
July, 1933 , and for July 1932 : — 



712 


Current Notes, 


[Part IV, 


Average for 1930 = loo. 


Month. 

Total Food. 

Total not Food. 

All Articles. 

April, 1933 

79-6 

82*3 

81-3 

May, „ 

80-6 

84-6 

83- 1 

iTune, ,, 

81-8 

87-0 

86- 1 

July, „ 

Jvly, 1932 

801 

88-8 

8.50 

8&3 

80-0 

1 

81-8 

1 


The Economist fortnightly index-number of wholesale prices 
registers over a similar period a somewhat greater advance, being 
59-6 at 19 April, 1933 , and 65*3 at 26 July (1927 = 100), textiles and 
“ miscellaneous articles ’’ (including rubber) showing greater advances 
at the extreme points of the period. 

The index-number of the Statist^ for the end of July, 1933 , shows 
an increase of 4-1 per cent, compared with the end of April, prices of 
materials advancing 7-2 per cent, and prices of food-stuff s declining 
about 0*7 per cent, owing 2)rincipally to a fall in animal foods of about 
4-5 per cent. The general index-numbers ( 1866-77 = 100) at the 
end of each of the four months April to July, 1933 , were 78*5, 80*9, 
8 i* 3 and 81*7. 

The trend of British prices as compared with those of certain 
foreign countries is shown below. 



Board of 
Trade 
(1U30 - 
100). 

Economist 

(1927 

100).* 

StatMt 
(18G6-77 
=> 100).* 

TT.S.A. 

(Brad- 

street) 

(1913 

100).* 

France 
{Stai. ilen.) 
(1913 - 
100). 

Germany 
{Ketch Hamt) 
(1913 s 
100). 

April, 1933 ... 

81-3 

590 

78-5 

irvH 

384 

90-7 

May, „ ... 

831 

03-6 

80-9 

87-1 

382 

91-9 

June, ,, ... 

85-1 

050 

81-3 

90-5 

390 

92-9 

July, „ ... 

86-6 1 

05-3 

81-7 

97-8 

397 


July, 1932.. 

81'8 \ 

j 

601 

78-9 

73'8 

404 

959 


* End of month. 


According to the index-number of Stock Exchange Securities pub- 
lished in the Banker's Magazine, Fixed Interest Stocks declined about 
2 per cent, over the three months mid-April to mid-July, 1933 , while 
Variable Dividend Securities rose in value about 16 per cent. Part 
of this rise was no doubt due to the speculative activity in the United 
States during the latter part of the period, but the prices of industrial 
shares have generally advanced, while both the Ordinary and 
Preference Stocks of English Eailways have shown noticeable 
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appreciation. The general index-numbers (December, 1921 = loo) 
at the middle of each of the last four months were, April 112*4, 
May 112*5, 114*3, ^^5*9* 

There has been no permanent improvement in shipping freights 
during the present year, and though prices have improved somewhat 
during the last three months they arc still below the level of January 
and February. They were, however, in July nearly 9 per cent, above 
the level of July, 1932. The index-number compiled by the Chamber 
of Shipping and published in the Statist gives the position as 18*17 
in July, 1933 (1920 = 100), and as 17*43 and i8*io respectively in 
May and June. In July, 1932, the index-number stood at i6*68, 
the lowest figure for any month during the last fourteen years. 

The returns of the amount of retail sales, prepared each month 
by the Incorporated Association of Ketail Distributors and the Bank 
of England, and published in the Board of Trade Journal, showed 
little change in April and May, 1933, as compared with the corre- 
sponding months a year ago, the decline in the value of sales of food 
being counterbalanced by increases in the value of the sales of other 
articles. In July, however, there was a fall in the values both of 
articles of food and of other articles of 3*3 per cent, and 3*9 per cent, 
respectively as compared with June, 1932. Over the five months 
February- June, 1933, there was a decline in sales of 2-0 per cent., 
which is considerably less than the amount of the decline in retail 
cost of living as shown by the Ministry of Labour^s index-number 
over the same period. 


The fall in the retail prices of articles of working-class consumption 
comprised in the index-number of the Ministry of Labour, which had 
been continuous since the beginning of October, 1932, was arrested 
at the beginning of June, 1933. At that date the index-number 
remained at 136 (level of July, 1914 = 100). At 1 October, 1932, it was 
143. The number for food only had fallen from 125 to 114 ovei the 
same period. At 1 July, 1933, however, the index-number for articles 
of food rose 3^ per cent., and a further rise of o*8 per cent, at 1 August 
caused the general index-number to advance to 139, bringing it back 
to the level at 1 March, 1933. It is still considerably below any 
figure for recent years. It is noticeable that butter and margarine 
are now appreciably lower in price than at July, 1914. Apart from 
the inferior cuts of beef and mutton these are the only articles lower 
in price than before the war, although cheese and bacon are reported 
to be very little dearer. 

The following table gives for the principal foreign countries and 
the Overseas Dominions the percentage increases in July, 1932, and, 
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on the latest available date, of the retail prices of food and other 
items compared with the prices at July, 1914. 



Hctail Prices of 

Hctail Prices of all 



Food at 

Items at 







Date of 






Latest 



Latest 


Latest 

Hotunis. 


July, 1932. 

date 

July, 1932. 

date 




available. 


available. 



0/ 

/o 

0/ 

/o 

% 

7o 

1933 

Groat Britain 

26 

19 

43 

39 

1 Aug. 

Overseas Dominions^ etc. 






Australia 

23 

17 

20 • 

lot 

Juno 

Canada 

-8 

-5 

25 

20 

July 

Irish Free State 

34 t 

26 

63 t 

48 

May 

New Zealand 

8 

4 

31 t 

27 

July 

South Africa 

-6 

-1 

17 

16 

Juno 

Foreign Countries. 






Belgium 

. — 


608 

697 

June 

Czoohoslovakia 

9 

6 

2 

2 

May 

Denmark 

16 

17 

64 

60 

July 

Egypt (Cairo) 

8 

1 

28 

26 

May 

Finland 

760 

752 

894 

867 

Juno 

Franco (Paris) 

443 

407 

417* 

416 § 

July 

Germany 

14 

11 

22 

19 

July 

Holland (Amsterdam ) 

— 

— 

41 II 

37 

June 

Italy 

318 

298 


269 T| 

Juno 

Norway 

34 

30 

49 

47 

Jure 

Spain (Madrid) 

79 

84 

— 

— 

March 

Sweden 

28 

22 

5() 

63 

July 

Switzerland 

24 

16 

38 

31 

Juno 

United States 

1 

-3 

36 II 

32** 

Juno 


* 3rd Quarter, 1932. f 1st Quarter, 1933. J Aug. 1932. § 2nd 

Quarter. |l June, 1932. ^ Jan.-June, 1933. Dec. 1932. 


Unemployment, which since the end of January, 1933, had shown 
a continuous decrease until the end of June, rose very slightly at the 
end of July, but this rise was due entirely to an increase in the 
number of those temporarily stopped, possibly owing to the near 
approach of the August holidays. The number of those wholly 
unemployed continued to fall and at the end of July was nearly 
425,000 less than at the end of January, 1933, and about 140,000 less 
than at the end of July, 1932. The rate of unemployment in the' 
insured trades, which was 22*9 per cent, at the end of January and 
21-2 per cent, at the end of April, remained at 19*4 per cent, at the 
end of July — the same rate as for June. The improvement during 
the year has embraced most industries with the exception of mining 
and shipbuilding. The position in the cotton trade, however, is 
somewhat doubtful, though employment is considerably better than 
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a year ago. In the woollen and worsted trades the improvement 
has been marked. In nearly all the metal industries and in 
engineering employment, though slack and in some cases bad, is on 
a distinctly higher level than at the end of July, 1932 . The figures 
showing the number of unemployed persons on the registers of the 
Employment Exchanges in Great Britain issued monthly by the 
Ministry of Labour are given below for April to July : — 


Dato. 

Wholly 

Unemployed 

Temporarily 

stopped. 

Persons 
normally 
in Oasual 
Employment. 

Total. 

April 24, 1933 ... 

May 22, „ 

Juno 26, „ 

July 24, „ 

2,070,814 

1,998,567 

1,884,322 

1,855,214 

527,418 

490,243 

463,712 

501,702 

99,402 

94,069 

90,074 

85,259 

2,697,634 

2,582,879 

2,438,108 

.2,442,175 

July 25, 1932 ... 

1,995,453 

721,552 

94,777 

2,811,782 


According to statistics published in the ReicharbeitsmarJct 
AnzeigeVy employment in Germany has continued to improve during 
the last three months and at the end of July, 1933 , the number 
reported as unemployed had fallen from 5,331,252 at the end of 
April to 4,468,518, of whom 1,895,707 were in receipt of poor relief, 
394,115 in receipt of standard unemployment benefit and 1,251,804 
in receipt of emergency benefit. It is not quite clear, however, 
whether the numbers returned as unemployed cover the whole extent 
of unemployment. The figures relating to unemployment among 
members of trade unions have not been published for a later date 
than the end of May, when the rate of imemployment was given as 
44*7 pel cent, over a membership of about 2,600,000. 

Employment shows slight improvement in France although the 
numbers on the registers of Employment Exchanges have dropped 
considerably during the last three months. The special monthly 
investigation covering industrial and commercial undertakings that 
employ at least 100 workers shows that at the beginning of July 
employment was still worse than a year ago to the extent of i‘3 
per cent. Since this investigation was started at the beginning of 
1931 , in no single month has employment shown an improvement 
compared with the preceding year. The differences which were 
considerable in each month of 1931 and 1932 are now, however, com- 
paratively small. 

In Belgium the rate of unemployment among members of the 
subsidized unemployment funds has continued to decline since the 
beginning of the year, and of their million members about 16*4 per 
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cent, were out of work at the end of May, 1933 . Employment on 
the whole is somewhat better than a year ago. 

Employment in the Scandinavian countries, although showing a 
seasonal improvement, is not so good as a year ago and at the end, of 
June, 1933 , the rates of unemployment in trade unions in Denmark 
and Sweden were 22*4 per cent, and 20*7 per cent, respectively. In 
Norway at the end of May the rate was 25*5 per cent. 

In Italy employment, which was worse than in 1932 for the first 
five months of the year, improved appreciably during June and the 
number of unemployed recorded in the Statistics of National Fascist 
Institute of Social Welfare at the end of that month (883,621) showed 
a fall of 116,000 compared with May, 1933 , and of 21,000 compared 
with June, 1932 . 

Employment in the United States has improved steadily during 
the last four months and at an increased rate during June and July. 
According to returns received by the Federal Bureau of Labor 
Statistics from about 18,000 firms in the principal manufacturing 
industries, the increase in the number employed over the previous 
month was i*6 per cent, for April, 4-8 per cent, for May, 7 per cent, 
for June and 7*2 per cent, for July. The increases in the earnings 
show somewhat larger percentages for the same four months, viz. 4*5, 
ii‘5, 10*8 and 7*9 per cent, respectively. The monthly index-number 
of employment (average of 1926 = 100) was 67*3 for July, which is 
higher than in any month since October, 1931 . The percentage 
unemployed among members of trade unions affiliated to the American 
Federation of Labor in 24 cities was 31 per cent, in June and July, 
1933 , compared with 34 per cent, from January to March and 33 
per cent, in April and May, 1933 . 

In Canada there has been considerable improvement since the 
early spring and the index-number of employment (average of 
19^6 = 100) has risen from 76-0 at the beginning of April to 84-5 at 
the beginning of J uly. Employment, howe v'er, is still below the level 
of 1932 . 


The Bureau of Statistics of the Ministry of Industries of the 
National Government of China has recently issued a volume of 
Industrial Statistics (Vol. I, No. 1 , February, 1933 ). The text is 
entirely in Chinese, except for a few translations of headings, 
sources of reference, names of American and English authors, etc., 
which are evidence of the care given to the preparation; but on the 
other hand, nearly half the book consists of tables of arabic numerals 
with headings in English, which present no difficulty of interpreta- 
tion. These tables include Chinese cotton statistics (trade, cultiva- 
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tion, yield), production of coal, copper, petroleum, gold and silver, 
Chinese import and export figures, and price indices, as well as a 
number of comparative tables showing figures of various kinds for 
a number of countries. 


The Econometric Society, founded in December 1930, for the 
‘‘ Advancement of Economic Theory in its Relation to Statistics 
and Mathematics,” is now well established in membership and 
reputation. Its roll of members, which has developed rapidly, 
includes statisticians and economists of all nations who have 
applied mathematics to economic problems. Well-attended meet- 
ings of the European members were held in Lausanne in September, 
1931, and in Paris in October, 1932; the papers read were of con- 
siderable interest and importance, and the discussions, formal and 
informal, were keen and apposite. A similar reunion is arranged 
at Leyden in the first days of October this year. Meetings also take 
place in the United States. Contact among the widely scattered 
members is maintained by the quarterly Journal of the Society, 
named Econometrica, of which the third number was issued in July, 
1933. The Journal in itself would justify the existence of the 
Society, for it makes it evident that there is a margin of territory 
between those covered by the existing economic and statistical 
journals which needs cultivation and promises a valuable harvest. 
It is true that many econometric studies are already to be found in 
older periodicals and in specialist books; but, since work of this 
nature appeals only to a limited number, editors cannot find room for 
all that is available, unless they exclude studies of wider interest. 
Duplication of publication is to be avoided; but econometricians 
will be helped by the periodical surveys of current literature that are 
an important feature of the new Journal ; it is arranged that surveys 
of Significant Developments in Statistical Information (Marschak), 
in General Economic Theory (Tinbergen), in Statistical Technique 
(Darmois) will appear during the coming twelve months. 

The papers in the first three numbers of the Journal cover a wide 
range of subjects. There have already been Surveys of Business 
Cycle Theory (Hansen and Tout) and of Statistical Technique 
(Shewhart). On the business side of statistics we find The Role 
of Statistical Method in Economic Standardization (Shewhart), 
Accountants’ Income Procedure (Canning) and Can Stock Market 
Eorecasters Forecast? (Cowles). In statistical method we have 
Maverick on Time Scries and Shohat on Interpolation. Mathe- 
matical economics is represented by papers by Ricci, Tinbergen, 
Schultz, Divisia, and others. Among other well-known contributors 
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are Darmois and Ezekiel. The history of Econometrics finds a 
place in a series of sympathetic studies of pioneers in the subject ; 
so far, Cournot and Knut Wicksell. 

The Council of the Econometric Society consists .of Professor 
Irving Fisher (President), Professor Divisia (Vice-President), C. F. 
Roos (Secretary), Alfred Cowles, 3rd (Treasurer), Professor Frisch 
(Editor), Professors Amoroso, Bowley, Schumpeter, and E. B. Wilson, 
and Wl. Zawadzki, Vice-Minister of Finance, Poland. 

To become a member of the Society (Annual Subscription $ 3 - 00 ) 
a person must be proposed by two members and then be nominated 
by the Council. Professor Bowley states that he will be glad to 
facilitate the candidature of Fellows of the Royal Statistical Society. 


The International Statistical Institute ceased the publication 
of its Bulletin Mensuel at the end of 1932. This periodical provided 
what was originally the only resume, in comparative tables, of the 
principal statistical information published by the various countries 
of the world. Similar tables are, however, compiled by the 
League of Nations, and the Bureau of the Institute has judged it 
opportune to substitute a periodical which should provide a medium 
of contact for the members between the biennial meetings. The 
new organ. La Berne de VInstitut International de Statistique, is being 
issued quarterly. The aim of the editors, as expressed in an intro- 
ductory note by the President, Dr. Zahn, is to contribute to 
the expansion and improvement of international statistics, and 
to keep members in different countries in touch with developments 
elsewhere. One portion of the review, under the editorship of 
Dr. Verrijn Stuart, is accordingly devoted to special articles 
dealing with some aspects or applications of statistical science, 
contributed by members of the Institute. Another part, which 
is edited by Dr. Methorst and the Central Bureau and begins 
with a section headed “ Methodologie, legislation, organisation et 
administration statistiques,” consists of notes on new methods and 
results and on various matters of current interest to statisticians. 
A bibliographical section catalogues the latest statistical books and 
articles published in various countries, and is followed by lists of 
the central and municipal statistical organisations of the principaP 
countries and of societies for the promotion of statistics. Finally, 
there are seventeen pages of tabular matter, of which fourteen give 
wholesale commodity prices in the principal world markets for each 
of the nine latest possible months, with the average for each of 
the nine preceding calendar years. These are in continuation 
of the tables formerly included in the Bulletin Mensuel, The 
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most recent figures are also issued in advance to members who 
desire to have them. The remaining tables show quarterly popu- 
lation movements and causes of death for a number of countries, 
with a table showing the formula for calculating the crude birth and 
death rates in each. It is intended that original articles in the 
scientific section shall appear in various languages, with summaries 
in French or English or both, and the first number (issued last April) 
illustrates the principle, with its three main papers in French, 
Italian, and English respectively, namely : Parallelisme, Corrdlation, 
Causalite, by the late Lucien March, LaStatistica delle nasdte secondo 
Vordine di generazione, by F. Savorgnan, and Index-numbers of 
Wages, a Survey, by J. W. Nixon. The first is a mathematical 
exposition and is especially designed to draw attention to the danger 
of assuming causality from correlation; the second examines the 
fertility statistics of various countries and presents a new system 
of classification; the third is a useful review of the information 
available on wage movements, including a conspectus of the principal 
indices and other periodical records of wage movements published in 
different parts of the world, tabulated in columns showing territorial 
scope, periodicity, base, industrial scope, rates or earnings, system 
of weighting, and categories of workers. 


The second number was issued in July, and, besides containing 
papers by A. L. Bowley, J. Eahts, and T. Hasegawa, has a new section 
for reports and papers to be presented at the next meeting of the 
Institute. By this means, it will be possible to avoid part of the 
delay in publication of reports on special subjects, which hitherto 
has been caused by the long intervals between meetings and the 
time that elapses before the proceedings at them are published. It 
is believed that the efficiency of the Institute will be greatly improved 
by the new Eeview. 


The Japanese mortality experience of 1912-1927 * relates to 
‘‘ ordinary ” assurances effected with nineteen offices — ‘‘ industrial ** 
assurance is in the hands of the Government. To give an idea of the 
extent of the business it may be mentioned that in 1930 there were 
5 , 300,000 policies. Eather more than three-quarters of the assur- 
ances were “ endowment assurances ” and about four-fifths of the 
business was effected on male lives. The rates of mortality do not 
differ much from the old Japanese threc-ofi&ces’ experience and 

♦ Japanese Experience Life Tables, 1912-1927. Tokyo Department of 
Commerce and Industry ; with a volume of Monetary Tables, pubushed by the 
Life Insurance Companies Association. 
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display the same characteristic of a decreasing mortality from age 
20 to age 30. — The mortality is far heavier than that of the old 
British experience of assured lives for 1863-1893, so that the 
“ expectations-of-life,” at the ages at which insurances are effected, 
are three or sometimes four years less than by that table. 

The tables chosen for practical use analyse the mortality for the 
first three years of insurance — a sensible simplification — but, with 
only three years “ selection,” it seems that a full aggregate table 
as well as a table excluding those three years is an unnecessary 
multiplication of tabular matter. The tables were graduated by 
grafting figures from a Spencer-2 1 term formula on to a Makeham 
graduation — the latter relates to the old-age part of the table. 

The volume of monetary tables will be of interest to actuaries 
rather than to statisticians : it may be remarked that the extensive 
publication of continuous functions implies that in ‘‘ ordinary ” 
business in Japan premiums are paid at more frequent intervals 
than in this country. 


There have recently come to hand four monographs published by 
Cornell University in 1932, which are of some particular interest. 
The earliest is a report by Howard J. Stover on the Relation of 
Daily Prices to the Marketing of Hogs at Chicago, That relation 
is of much more importance to the farmer than seasonal, cyclical, 
or secular changes, and Mr. Stover’s analysis produces such results 
as that supplies were greatest on Monday and Thursday, that prices 
were greatest on Monday and lowest on Wednesday and Saturday, 
that the adjustment of prices to receipts was greatest on Wednesday 
and least on Saturday, and that the adjustment of prices to receipts 
for the week as a whole was greater than for any one day. Another 
agricultural monograph, Multiple Correlation Analysis as applied 
to Farm-Management Research, by Stanley W. Warren, deals with 
the correlations between labour income and farm area, crop area, 
capital, productive man units, number of cows, crop index, dairy 
products, etc., and with sundry other correlations. 


Messrs. G. F. Warren and F. A. Pearson in The Physical Volume 
of Production in the United States, give index-numbers of the 
“ total basic production ” (crops, forest products,, electric current, 
water power, coal, other fuel, other minerals, secondary metals) 
from 1839 to 1932 and also index numbers of the output per head. 
Other tables give index numbers of the volume of building permits 
in selected cities from 1899 to 1932 (and also of the volume per 
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head), and of detailed forest and mineral products. The fourth 
pamphlet (of 222 pages), Wholesale Prices for 213 years, 1720 to 
1932, is composed of two parts, “ Wholesale Prices in the United 
States for 135 years, 1797 to 1932,” by Messrs. Warren and Pearson, 
and “ Wholesale Prices at New York City, 1720 to 1932,” by Herman 
M. Stoker. The former is concerned with the construction of a 
monthly index-number for the whole period, with discussions on the 
effects of declining commodity prices and on money and prices; 
there is also a full account of the methods of construction of the 
index numbers. Mr. Stoker’s paper is brief and on similar lines. 
These two pamphlets contain much of general interest and will, 
doubtless, form useful quarries for other students and investigators. 


Members of the Study Group will remember that two years ago 
Dr. Horace Secrist, Director of the Bureau of Business Research of 
the North-western University (Illinois), read a paper in which he 
placed before them some of the results of enquiries which he had 
been conducting into retail business in the United States. After 
ten years of work in collecting, collating, and analyzing material 
from many fields, he has now published through his University a 
book under the provocative title, The Triumph of Mediocrity in 
Business (xxx + 468 pages). “ Mediocrity,” he says, is “ a brief 
term for expressing average conditions,” and its ‘‘ triumph ” is the 
expression of a tendency. Psychologists conclude that the repetition 
of a task improves its performance, but this rule he does not find to 
hold in business. To take one example, the examination of a series 
of department stores over a period of eleven years, “ it is found that 
those on the average who were relatively skilled — had low expenses 
— rather than improving their condition, subsequently had higher 
expenses; and that those on the average who were relatively 
unskilled — had high expenses — subsequently had lower expenses. 
... In trade the problem to be solved is of such a character that 
the effort of one participant directly or indirectly affects that of 
others, the consequence being that exceptional skill, or its opposite, 
tends to be transitory and mediocrity to become the rule. . . . Both 
expenses and profits approach the mean or, to use Sir Francis 
Galton’s expression, ‘ regress to type.’ ” These conclusions hold, 
according to Dr. Secrist, not only for departmental stores, but for 
retail clothing stores, retail hardware stores, wholesale grocery 
stores, banks, railroads, and crops ; as a “ control ” over the method 
of obtaining “ regressive patterns ” a study of temperature rates is 
added. One cannot withhold a tribute of admiration for the author 
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and his assistants for the enthusiasm and pertinacity with which 
they have carried to the end an extremely laborious task. 


Statisticians will in due course examine the methods employed, 
and economists will scrutinize the results in relation to accepted 
theory. Here we will quote one of Dr. Secrist’s principal generaliza- 
tions. “ Complete freedom to eAter trade and the continuance of 
competition mean the perpetuation of mediocrity. New firms are 
recruited from the relatively ‘ unfit ’ — at least from the inexperienced. 
If some succeed, they must meet the competitive practices of the 
class, the market, to which they belong. Superior judgment, 
merchandizing sense, and honesty, however, are always at the mercy 
of the unscrupulous, the unwise, the misinformed, and the injudicious. 
The results are that retail trade is overcrowded, shops are small and 
inefficient, volume of business inadequate, expenses relatively high, 
and profits small. So long as the field of activity is freely entered, 
and it is; and so long as competition is ‘ free,’ and, within the limits 
suggested above, it is; neither superiority nor inferiority will tend 
to persist. Eather mediocrity tends to become the rule. The 
average level of the intelligence of those conducting business holds 
sway, and the practrces common to such trade mentality becomes 
the rule.” The business man may, however, take some comfort, 
for ‘‘ the level of mediocrity may and does change.” Moreover, 
regressive tendencies are strongest “ where conditions are most 
subject to direct control, as for instance in the matter of wages and 
some other prime costs,” but “ when they are less readily deter- 
mined, as, for instance, in the matter of net profits from operation, 
the levelling effects are less evident and probably more capable of 
being withstood.” Wo thank Dr. Secrist for having placed before 
us a new assemblage of economic data. 


Volume V of the New Survey of London Life and Labour^ which 
is about to be published,* contains the second instalment of the 
Industrial Survey of present-day London. This branch of the New 
Survey is concerned with the Londoner as a worker. Its aim is to 
describe and analyse the conditions under which Londoners work, 
as the Social Survey (the other great branch of the Enquiry) en- 
deavours to depict the conditions under which Londoners live. 

Volume II included studies of the conditions prevailing in two 
of the largest London industrial groups, viz. building, engineering 
and kindred trades, besides a number of East London industries 

* P. S. King and Son, Ltd. Price 17«. 6d. 
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(dock labour, clothing, bootmaking, and furniture) which in Charles 
Booth’s time were specially associated with poverty and sweating. 
It also dealt with domestic service. 

The present volume continues this series of studies, and covers 
industries in which about a million persons, or two-fifths of the 
entire occupied population of Greater London, are engaged. On 
the whole distributive trades (retail trading, wholesale markets, 
water transport) occupy a bigger place in this volume than 
in Volume II, but some very large and important productive in- 
dustries are also included, e.g. the manufacture of food, drink and 
tobacco, the chemical and kindred trades, and the printing and 
bookbinding, leather and fur industries. The volume also deals 
with the important service of laundries, which has undergone a 
revolution since Charles Booth’s day. 

The general scheme adopted for each industry has been to show 
its comparative size and its growth or decline, and the changes of 
methods and organization which have taken place since the time of 
Charles Booth’s Survey. Particular attention has been given to 
all matters which directly affect the life and labour of the people of 
London who are employed in the industry, e,g, mechanization, 
working conditions, trade organization, employment of women and 
juveniles, hours of labour, wages and earnings, unemployment, and 
recruitment and training. 

Descriptions of manufacturing and other processes are given 
where an explanation of these technical matters is necessary to an 
understanding of the working conditions. 

A review of the volume will appear in a later issue of the Journal. 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS. 


United Kingdom — 

Accountants^ Magazine^ July, 1933 — Cost accounting in the 
woollen trade : J. R. Blyth. 

Bankers' Magazine, J uly, 1933 — The progress of banking in Great 
Britain and Ireland during 1932. Investment with a view to 
income appreciation : E. G. Peake, International monetary 
policy — how currencies should be stabilized : Douglas H, 
Peacock, 

Economic Journal, June, 1933 — British overseas investments in 
1931 : Sir Robert Kindersley, The national income in 1932 : 
Colin Clark, The economics of road and rail competition : 
Gilbert Walker. The last eighteen months in Japan : Prof, 
Skene Smith, 

Lloyds Bank Monthly Review — 

June, 1933 -Sterling and the gold standard : FrMeric Jenny. 

July, 1933 — The budget, taxation and trade : Francis W. Hirst, 

Midland Bank Monthly Review, June-July, 1933 — The American 
balance of payments. Creditor countries and the gold 
standard. 

Public Administration, July, 1933 — Salesmanship in the public 
service, scope and technique : Sir Stephen G. Tallents. 
Planning in the public services in relation to changing econ- 
omic and political conditions : John P. R. Maud. The 
organization of juvenile employment and social welfare in 
England and Wales : A. L. Peacock. 

Royal Society, Proceedings, Series A, Vol, 140, No. 841, 1933 — An 
electrical calculating machine : R. R. M. Malhck. 

Westminster Bank Review, July, 1933 — The recovery in commodi- 
ties. 


United States — 

American Academy of Political and Social Science, Annals, July, 
1933 — ^American policy in the Pacific (Whole number). 

American Economic Review, June, 1933 — Economic phases of the 
wholesale market : Nathanael H. Engle. Social aspects of 
commercial banking theory : Frederick A. Bradford. Taxa- 
tion and minimum of subsistence : Alfred G.Euehler. Expan- 
sion of bank credit ; W. A. Neiswanger. Mr. Keynes’s 
control scheme : Edward C. Simmons. 

American Philosophical Society, Proceedings, No. 2, 1933 — The 
growing overhead in Government : James T. Young. 
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United States — Contd. 

American Statistical Association, Journal, June, 1933 — An inter- 
national inquiry into costs of living : Leifur Magnusson. An 
ordinal index of correlation : G. P. Watkins. On analytical 
interpretation of straw vote samples : W. L. Crum. The 
analysis of variance in a “ 2 X s ” table with disproportionate 
frequencies : A. E. Brandt. Building cycles in the United 
States, 1876-1932 : John R. Riggleman. On partition 
values : Simon Yang. The statistics of geometrically coded 
scores : Elmer R. Royer and Herbert A. loops. 

Harvard Business Review, July, 1933 — The study of the past — its 
uses and its dangers : Alfred North Whtehead. A shorter 
working day and a minimum wage : Sidney Hi liman. Business 
economics and changes in German business conditions : E. 
Schmalenbach. Depression in France : W. A. Sollohuh. 

Journal of Political Economy, June, 1933 — Railway rates and 
rate-making in France since 1921 : Herbert E. Dougall. A 
quantitative theory of industrial fluctuations caused by the 
capitalistic technique of production : Edward Theiss. 
Expansion possibilities of the Federal Reserve Banking 
system : Stanley Irving Posner. 

Monthly Labor Remew — 

May, 1933 — Co-operative self-help activities among the un- 
employed (third article). Relief of unemployment through 
land colonization in Canada. 

June, 1933 — Technological changes and employment in the 
electric lamp industry. Review of industrial disputes in the 
United States from 1916 to 1932. Wages and hours in the 
motor-vehicle industry. 

Wheat Studies of the Food Research Institute, Stanford University, 
July, 1933— Britain’s new wheat policy in perspective. 

India — 

Indian Journal of Economics — 

April, 1933 — Public works and credit policies : H. L. Puxley. 
A note on the elasticities of demand and supply : Amiya 
Kumar Das-Gupta. Indian gold exports : H. Sinha. 

Union of South Africa — 

South African Journal of Economics — 

March, 1933 — Robinson Crusoe economics : H. M. Robertson. 
Die Vraagstuk van Prysstabilisasie : Prof. C. G. W. Schumann. 
South African monetary policy ; Prof. S. Herbert Frankel 
(with an addendum by Prof. R. Leslie). 

June, 1933 — The goldmining position : Sir Robert Kotze. Some 
aspects of the marketing of farm products in South Africa : 
E. Davis. “ South African monetary policy ” — criticism : 
Prof. E. Whittaker. 

Argentina — 

Revista de Ciencias Economicas, Fdyruary, 1933 — El problema de 
la poblacion : Jos6 Gonzalez GaU. 
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Belgium — 

Bulletin de VInstitut des Sciences £conomiques, May, 1933 — Le 
commerce exterieur de la Belgique envisage comme bare- 
m^tre des conditions ^conomiques internes : Lion-H. Dupriez 
and Maurice Borhoux. Contribution k Tdtude du passage de 
la vie economique de la Belgique de la phase agricole h, la 
phase industrielle : A, v. C. La conjoncture dconomique de 
Tindustrie des peaux et cuirs en Belgique : Henry Van 
Griekinge, 

Revue du Travail, May, 1933 — La condition des ouvriers en 
Belgique nagu^re et aujourd’hui : A. Julin, 

Denmark — 

National^Jconomisk Tidsskrift, Part 3, 1933 — Versuch cincr statis- 
tischen Ermittlung von statischen individuellcn Kosten- 
kurven : Erich Schneider, Londons Kapitalmarked og 
udlandet : S, Hartogsohn, 

Egypt — 

VEgypte Contemporaine — ■ 

March, 1933 — Le role du tourisme dans Teconomie Rationale : 
Angelo Mariotti, La crise presente do T^talon-or : G, 

Bresdani-Turroni, 

April, 1933 — La fonction do I’entrepreneur dans la societ6 
moderne : IJ, Ricci, La disgrace du capitalismo : B, 
Blariaux, 

France — 

Bulletin de la Statistique Gendrale de la France, April-June, 1933 — 
La concentration des entreprises en France avant et depuis 
la guerre (d’apres les recensements de 1906, 1921, et 1926) : 
Marcel de Ville-Ghabrolle, 

Journal des Economistes — 

June, 1933 — La nouvelle faillite allemande ; E.P, 

July, 1933. — Les incoherences de la Conference de Londres : 
Edouard Payen, Protection et intervention ou anarchie et 
misere : F, Oaucherand, 

Journal de la Soddte de Statistique de Paris, June, 1933 — Le budget 
de la protection do la sant6 publique en France : 0, Ichok, 

Revue d^ Economic Politique, March-April, 1933 — (Whole number) 
La France devant la crise des echanges internationaux. 
[Including : Les principaux courants du commerce exterieur 
fran 9 ais — ^leur stability, leur Evolution : Pierre Jiramec, 
Les variations cycliques irreguliferes dans les relations inter- 
nationales : A. Afiation, Une erreur economique du protec- 

. tionnisme — Fargument de la balance commerciale : Jacques 

Rueff, Le protectionnisme, cause de d^s^quilibre k Tint^rieur 
de la nation : Jean Proix, Quelques plans de reStauration 
du commerce international : Roger Picard,] 
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Germany — 

Bldtter fiir Vmichemngs-MaihenuUik, July, 1933 — ^Was folgt aus 
dem Misesschen WahrscheinlichkeitsbemfE filr die Ver- 
sicherungBinathematik : Paul Riebesdl Uber den Charakter 
der abgckiirzten Todesfallversichemng : Rudolf Ziegd, 

Deutsches Statistisches Zentrdlhlatt, A'pril-May, 1933 — Bemerk- 
ungen zum statistischen Hochschulunterricht : Paul Flask’- 
dmper, 

Viertdjahrshefte zur Konjunkturforschung — 

Heft 1, 1933 — Die Konjunktur in Deutschland mitte Juni 1933. 

Die Weltkonjunktur mitte Juni 1933. 

So'iiderheft 34, 1933 — ^Die Wettbewerbslage der Steinkohle. 

Weltwirtschaftliches Archiv, July^ 1933-~Die Zerriitting der 
Wcrtsphare : Jean Lescure, Neutrales oder wertstabiles 
Geld? Alexander Mahr, Der Einfluss der Devalvation auf 
das Preisniveau : J. L. K, Gifford, Die Bedeutung des 
Kredits in der heutigen Weltwirtschaft : Robert Liefmann, 
Der weltwirtschaftliche Austausch der Produktionsfaktoren : 
Paul Momhert, Der wirtschaftlichen Grenzen der Pionier- 
sicdlung : John B, Condhffe, 

Zeitschrift filr die Oesamte Versicherungs-Wissenschaftf July, 1933 — 
Das Preisproblem in der Individualversicherung : Walter 
Rohrbeck, Rationalisierung d,er Betriebe und Unfallagefahr ; 
Karl Mumelter, 

Hungary — 

Journal de la Societe Hongroise de Statistique, No, 4, 1932 — Contri- 
bution k la statistique do la population eparse : population 
des ferraes, hameaux et autrcs territoircs ext4rieurs, en 
Hongrie : Louis Thirring, 

Italy— 

Annali di Economia, No, 2, 1932 — Ricerche sopra la teoria generale 
della moneta : Gustavo del Vecchio (whole number). 

GiornaU di Economisti e Rivista di Statistica — 

May, 1933 — La dinamica della popolazione secondo Francesco 
Ferrara : Celestino Arena, Sulla funzione monetaria delP 
oro : Vincenzo Porri, II nuovo catasto agrario : Paolo 
Albertario, 

June, 1933 — Appunti economici sulla riduzione delle ore di 
lavoro : Inbero Lenti, La dinamica della popolazione secondo 
Francesco Ferrara : Celestino Arena. 

Giornale di Matematica Finanziaria, March, 1933 — Su note 
propriety* attribuite alle funzione quiquetiane e valide per 
ogni ultra funzione di soprawivenza : F, Insolera, Zur 
Berochnung des Risikos der ferneren Dauer von kontinuier- 
lich berechneten Versicherungen mit zwei verschiedenen 
Moglichkeiten des Ausscheidons : Hans Koepphr, Con- 
dizione di esist^nza della rendita vitalizia a termini variabili 
in progressione aritmetica nel regime di capitalizzazione 
composta annua : F, Qiaccardi, 
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Italy — Contd, 

La Riforma Sodale^ May-June, 1933 — Una vittima della politica : 
il dollaro : Attilio Cahiati, Fondo disponibile di risparmio e 
lavori pubblici : Carlo Pagni and Luigi Einaudi, II cosidetto 
principio deirimposta produttivistica : Luigi Einaudi, Pro- 
fitti e perdite nolle imprese societarie dal 1913 al 1931 in 
Italia : F, A. Re'paci, 

Rivista Italiana di Statisfica, Economia e Finanza, June, 1933 — 
L’utilitk della moncta c Timposta progressiva (con appendice 
e risposta di R. Frisch) : F, Vinci. Le condizioni econo- 
miche dcllo Stato pontificio al tempo della repubblica romana 
(1848-49) : M. Morandi, Process! meccanici nella contab- 
ilitk di nn’azienda assicurativa : P. Vidas. 

Poland — 

Prace Instytutu Badania Konjunktur Gos'podarczych i Cen, Part 2, 
1933— La correlation dcs variations saisonni^res et des 
variations cycliques : J. Wiiniewski. Le volume dc Techange 
international on 1932 : M. I. Drybinski. Methodes do 
rcoherches sur la production industricllc et sur I’emploi do la 
main-d’oeuvrc : L. Landau (Polish text, French summaries). 

Sweden — 

Ekonomisk Tidsskrift, Part 2, 1933 — Till fr&gan om pcnningteoriens 
upplaggning : Bertil Ohlin. 

International — 

International Labour Review, July, 1933 — Technical progress and 
unemployment : Emil Lederer. Agricultural labour in New 
Zealand : H. Belshaw. Some recent censuses or estimates 
of unemployment. 

International Review of Agriculture, May, 1933 — Proposal for 
remedying the situation of the wool-growing industry in 
Australia and the Union of South Africa : C. H. Measures 
taken for the improvement of the live-stock and meat industry 
in Australia and the Union of South Africa : C, H. 

Revue de VInstitut International de Statistique — 

Part I, 1933 — Parallclisme, correlation, causalitc (avec resume 
anglais) : L. March. La statistica delle nascite second o 
Tordine di generazione (avec resume anglais et frangais) : 
F. Savorgnan. Index-numbers of wages (avec r6sume fran 9 ais) : 
J. W. Nixon. 

Part II, 1933 — Methods of investigating the economic and social 
conditions of a great city (avec resume dranyais) : A. L. 
Bowley, Ueber den Schluss der Sterbetafeln (avec resume 
fran 9 ais) : J. Rahts. The population of greater Tokyo (avec 
resume frangais) : T. Hasegawa. 
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ADDITIONS TO THE LIBRARY. 

Since the issue of Part III, 1933, the Society has received the 
publications enumerated below : — 

T.— OFFICIAL PUBLICATIONS. 

(a) United Kingdom and its several Divisions. 

United Kingdom — 

Colonial Office — 

Report of a commission ^pointed to consider problems of secondary and 
primary education in Trinidad, Barbados, Leeward Islands and Wind- 
ward Islands, 1931-32. 127 pp. 23. 

Visit to Malaya, 1932. Report of Brigadier-Omeral Sir Samuel Wilson. 
46 pp. 1^. [London : H.M.S.O., 1933. 9^ X 6".] 

Commissioners of Crown Lands. The hundred and eleventh report of the 
Commissioners. . . . Dated 26th June 1933. London: H.M.S.O., 1933. 
13^ X 8i"; 40 pp. 2s. 6d. 

Education, Board of. Adult education and the local education authority. 
(Paper No. 11 of the Adult Education Committee.) London : II.M.S.O., 
1933. U" X 4^ ; X + ni pp. 28. 6d. 

General Register Office — 

Census of England and Wales, 1931. Counties of Anglesey and Caer- 
narvon (Part I), xxii -f 38 pp. 3«. Counties of Cardigan and Pem- 
broke (Part I), xxii -f 41 pp. Zs. County of Cornwall (Part I), 
xxi 4 46 pp. 3«. Counties of Denbigh and Flint (Part I), xxii -j- 
40 pp. 35. County of Devon (Part T). xxi -f 67 pp. 35. 6d. County 
of Dorset (Part I), xix -{- 31 pp. 25. 6d. Counties of Lincoln and 
Rutland (Part I), xxii -f 76 pp. 45. 6d. Counties of Merioneth, 
Montgomery and Radnor (Part 1). xxiv + 46 pp. 35. 6d. County of 
Norfolk (Part I), xix + 60 pp. 35. 6d. County of Oxford (Part II). 
17 pp. l 5 . County of Somerset (Part I), xix -f 49 pp. 35. County 
of Suffolk (Part I), xxi + 47 pp. 35. County of Wilts. (Part 1). 
xviii 36 pp. 2s. 6d. [London ; H.M.S.O., 1933. 13^ X 

Imperial Institute. The mineral industry of the British Empire and foreign 
countries. Lead. 2nd ed. London: H.M.S.O,, 1933. 91'^ X 
263 pp. 45. 

Medical Research Cmncil. Special report series 180. Epidemiological study 
of scarlet fever in England and Wales since 1900. By Hilda M. Woods. 
London : H.M.S.O., 1933. 9r X 6"; 61 pp. l5. 3d. 

Overseas Trade, Department of — 

Reports : 646. Belgium in 1932. 140 pp. 45. 547. Australia, Dec. 
1932. 160 pp. 45. 6d. 468. Czechoslovakia, Mar. 1933. 60 pp. 25. 
560. Netherlands East Indies, Feb. 1933. 164 pp. 45. 6d. 661. 
Argentine Republic, Jan. 1933. 193 pp. bs. 662. Newfoundland, 
April 1933. [London : H.M.S.O., 1933. 9r X 6".] 

Northern Ireland — 

Cmnmerce, Ministry of. Census of production of Northern Ireland 1930, 
Report. Belfast : H.M.S.O., 1932. 9 X 6^ ; 266 pp. 25. 6d. 

Scotland — 

Agriculture, Department of. Report on the marketing of live-stock in Scot- 
land. Edinburgh : H.M.S,0., 1933. 9^x6^ 129 pp. I 5 . 
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(b) Dominions, Colonies, and Protectorates. 

Irish Free State — 

Industry and Commerce^ Department of. Census of population 1926. VoL IX. 
Dependency. Dublin : Stationery Office, 1933. lO'^ X ; vi + 69 
pp. l8. 

Straits Settlements — 

Annual report of the Education Department for the year 1931. By F. J, 
Morten. 'Singapore, 1932. 13^ X 8^^; 65 pp. (From Mr. Curwen.) 

Zanzibar — 

Statistics of the Zanzibar Protectorate 1893-1932. By R. H. Crofton. 
Zanzibar, 1933. lO'^ X 28 pp. 


(c) Foreign Countries. 

Austria — 

Bundesamt fur Staiistik. Gewerbliche Betriebszahlung in der Republik 
Osterreich vom 14 Juni 1930. ^stematischos und alphabet! sches 
Verzeichnis der Gewerbearten und Geworbebenonnungen. Wien, 1933. 
14" X lOi"; 62 pp. GSch. 

Brazil — 

Departamento Nacional de Estatistica — 

Commercio exterior do Brasil. Annos 1926-1930. Rio de Janeiro, 1933. 
llj" X 8i"; xxxvii -f 664 pp. 

Divis^o administrativa do Brasil. Indico alphabetico dos municipios e 
distriotos existentes em 1^ de Janeiro do 1933. Kio de Janeiro, 1933. 
lOi" XT; V + 194 pp. 

Limites dos Estados Unidos do Brasil. Sistematiza^&o provisdria das 
linhas de limite do territdrio da Kepublica e do do cada uma das suas 
unidados politicas. Rio do Janeiro, 1933. 10 J" X 7"; xiii + 77 pp. 

Chile— 

Direccidn General de EaiadiMca. Censo do la poblacion efectuado el 27 do 
noviembre de 1930, Vol. II. Santiago, 1933. lOj" X 7i"; xi + 

612 pp. 

China — 

InduatrieSf Ministry of. Bureau of Staiiatics — 

The industrial statistics. Vol. 1. No. 1. February 1933. Nanking, 
1933. lOJ" X IV- 

Price indexes in China and foreign countries, 1932. Nanking, N.D. 
9V X 6J"; 247 pp. 

Czechoslovakia — 

VOffice de Statistique — 

Arbres et arbustes fruitiers dans la Rdpublique Tchdcoslovaquo d’aprfes 
rdtat au 20 septembre 1930. xx + 127 pp. 26 Kd. 

Fortune des porsonnes physiques, relev^ dans la Province do Boh6me 
lors de rdtablissement de la taxe sur la fortune on 1919. 1 75 pp. 25 Kt, » 
Manuel statistique de la R^publique Tch6coslovaque IV. xvi + 487 pp. 
46 Ke. 

Mouvement de la population dans la E4publique Tch4coslovaque dans les 
ann6eB 1925-27. xiLxvii + 28 4“ 721 pp. 100 K^. 

[Prague, 1932. 12-^ X 9J^] 

Denmark — 

JEfiibenhavn. Staden Kobenhavns Statistiske Kontor, 1883-1933. Af Kjdd 
Johansen. Kobenhavn, 1933. Sf" X 6" ; 126 pp. 
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(c) Foreign Gountrie8--(7cm<(£. 

Dutch East Indies— 

Departement van Landhouwt Nijverkeid en Handd. Census of 1930. Vol. 1. 
Native .population in West Java. Batavia, 1933. 14^ x 9i^; 269 pp. 
6Jf. 

France — 

Statist iaue QMrale de la France — 

R4sultats statistiques du recensement g^ndral de la populatipn e£tectu6 
le 8 mars 1931. Tome I, premiere partio. Paris, 1933. Ihj^ X 
142 pp. 

Statistique de forces motrices en 1926. Paris, 1931. 10 J"' X 8J^; 238 pp. 

Germany — 

Statistisches Beichsamt — 

Internationaler Steuerbelastungsvergleich. Die Steuer- und Soziallasten 
der gewerblichen und kaufmannischen Betrieb in Deutschland, Frank- 
reich, Grossbritaimien, ftalion, Osterreich und den Vereinigten Staaten 
vonAmerika. Berlin: R. Holabing, 1933. Hi"' X xxi + 779 pp. 
20 Bm, 

Statistik des deutschen Beichs. Band 436. Die Seeschiffahrt im Jahre 
1932. Heft 1. Guterverkehr tiber See in den deutschen H4fen. 
74 pp. 6 Bm. Band 437. Die Ausgaben und Einnahmen der dffent- 
lichen Verwaltung im deutschen Reich f\ir die Rechnungsjahre 1929-30 
und 1930-31. 169 pp. 9 Bm, Berlin, 1933. 12^ X 8}^. 

Italy — 

Istiiuto C evirate di Statisiica, Annali di statistica. Serio VI — 

Vol. XIV. Statistica dell’ istruzione superiore nell’ anno accademico 
1926-27. xi -f 367 pp. L. 20. 

Vol. XXIX. Atti del Consiglio Superiore di Statistica. Sessione ordinaria 
14-16 dioembre 1932. Verbal! delle sedute e rclazione illustrative del 
I’attivit^ doll Istituto . . . dal novembre 1931 al novembre 1932. 
496 pp. L, 26. [Rome, 1933. lOi^ X 7i^.] 

Luxemburg — 

L* Office de Statistique. Bulletin trimestriel. Ann6e I, No. 1, Mai 1933. 
Luxembourg, 1933. llf"^ X 9^. 20 pp. 

Palestine — 

Education, Department of. Annual report 1930—1931. Jerusalem, 1932. 
IS"' X SJ"'; 66 pp. H- XXX -f tables. 100 mils. (From Mr. Curwen.) 

Peru — 

Censo de las Provincias de Lima y Callao. Levantado el 13 de noviembre 
de 1931. Lima, 1933. OJ"' X T; 318 pp. 

Poland — 

rOffice Central de Statistique. Serio B. Fasc. 13. Logements, donnas 
provisoires sur la base du deuxi^'me recensement g4n6ral de la population 
du 9. xii. 1931. Warsaw, 1933. lOJ^ X 8"'; 40 pp. 


Spain — 

Direccidn General dd Instituto Geogrdfico, Catastral y de Estadisiica-^ 
Boletin del Centro de Investigaciones Especiales o Laboratono de Esta- 
distica. Numero extraordinario, 1 junio 1933. 80 pp. 6 charts. 


Numero2. ljulio,1933. 24 pp. Madrid 
1983. lOJ"' X 7f . 

Censo de la poblacion de Espada 
Madrid, 1932. 10*"' X 8*'' ’ 


1933. 80 pp. 6 
Hijos de M. G. Hernandez, 


el 31 de dicembre de 1930. 
Ixxxviii -f 482 pp. 


Tomo I. 


Sweden — 

K, Soeialatyrdaen. Arbetstidrf6rh4ilandena inom detaljhandeln. Stock- 
holm, 1933. 9i' X ei": 160 pp. 
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(c) Foreign Countries — Contd. 

Switzerland — 

Bureau Fideral de Stntistique — 

Eidgenossische Volkszahlung 1 Bez. 1930. Band 3. Kanton Aargau. 

119 pp. Band 4. Kanton Zurich. 219 pp. Bern, 1933. 

Les exploitations d’industries ct de metiers en Suisse. Commentaires 
analytiques. 4me vol., illustre. Bos r6sultats du roceneement des 
entreprises en 1929. 199 -f 29 pp. [Bern, 1933. 11}^ X SJ"".] 

United States — 

Agriculture^ Department of — 

Cireulars : 261. Mushroom growing in the United States. 34 pp. 6 c. 

262. Commercial cabbage culture. 69 pp. 6 c. 

268. Farmers’ opinions and other factors influencing cotton produc- 
tion and acreage adjustments in the south. 41 pp. 6 c, 

261. The farm real estate situation, 1931-32. 60 pp. 6 c. 

Farmers’ bulletin, 1395. Beef-cattle production in the range area. 
Miscellaneous publication, 166. The agricultural outlook for 1933. 
99 pp. N.P. [Washington, 1932-33. 9^ X 6^] 

Census, Bureau of the — 

Census of manufactures, 1929. Statistics for industries and states, 
lli'^ X 9^ 21 pp. 6 c. 

Census of manufactures, 1931. Summary by states. 8'^ X lOj'"; 9 pp. 
Summary by industries. 15" X S"; 16 pp. [Washington, 1932.] 

Children's Bureau — 

Publications : 216. The A.B.C. of foster-family care for children. 60 pp. 
6 c. 

218. Employed boys and girls in Rochester and Utica, Now York. 

74 pp. 10 c. 

219. Good posture in the little child. 26 pp. 6 r. 

[Washington, 1933. O'' X 6^] 

Labor Statistics, Bureau of — 

Bulletins ; 577. International Association of Industrial Accident Boards 
and Commissions, vi -f 242 pp. 20 r. 

579. Wages and hours of labor in the boot and shoe industry, 1910 

to 1932. Ill + vii pp. 10 c. [Washington, 1933. 9^ X 6".] 

Women's Bureau. Bulletin, 104. The occupational progiess of women, 
1910 to 1930. Washington, 1933. 9" X 6"; v + 90 pp. 10 c. 


(d) International. 

League of Nations — 

Monetary and Economic Conference (London, 1933). An account of the 
preparatory work for the conference and an outline of the previous 
activities of the economic and financial organization of the League. 
Geneva (London ; Allen and Unwin), 1933. 9" X OJ"; 94 pp. l5. 

Review of world trade, 1932. Geneva, 1933. lOJ"' X 8^; 64 pp. 

International Institute of Agriculture — 

The agricultural situation in 1931-32. . . . Economic commentary on the 
International Yearbook of Agricultural Statistics for 1931-32. viii + 
536 pp. L. 26. 

Memorandum on the agricultural aspects of the problems before the Con-* 
ference (with 7 appendices). 8 parts. [Rome, 1933. 9J^ X 6|"'.] 

International Labour Office — 

Studies and reports, series A, No. 36. Industrial relations in Great Britain. 
By J. H. hichardson. Geneva (London : P. S. King), 1933. 9}^ X 6^ ; 
xi 4- 272 pp. 6s, 
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II.— AUTHORS AND MISCELLANEOUS. 

Agricultural Economics Society. Journal of proceedings of the Society. 
Report of conference held at Wadham College, Oxford, 24th to 27th June, 

1932, etc. The Society, 1933. 9r x pp. 141-238. hs. 

Allen (0, C.), British industries and their organization. London : Longmans, 

1933. X xi + 338 pp. 10^. 6d. 

Antonucci (A.). La liquidation financi^re de la guerre et la reconstruction 
en Europe centrale. Paris: Giard, 1933. 9^ X 5J^; 463 pp. 50 fr. 

Arthur (Groce). A point scale of performance tests. Vol. 1. Clinical manual. 
New York : Commonwealth Fund, Division of Publications (London : Oxford 
University Press), 1930. 9"^ X 6^; ix + 82 pp. 7s. 6d. 

Bcu^hi {Riccardo), Le regioni nell* economia nazionale. Rome : Reprint from 
Atii deir latituio Nazionale delle Assicurazioni, Vol. V, 1933. 10^ X 7^^^; 

66 pp. L, 6. 

Biblioth^ue polonaise de Paris. Conferences faites ^ la Bibliotheque. Pro- 
blames politiques do la Pologne contemporaine. I — La Pologne et la Bal- 
tique. xii + 369 pp. 1931. II — ^La Sil^sie polonaise. 328 pp. 1932. 
Paris I Gebethner et Wolff. lO"" X 6^"^. 

Boag (Harold), Capital and income. Paper given to the North-East Coast 
Association of Chartered Secretaries, IGth Feb. 1933. 9J'' x pp. 377- 
398. (From the author.) 

Broomhall (G. J. S.). Broomhall’s Com Tiade Yearbook; a reference book for 
grain merchants and millers. International gram trade statistics. Liver- 
pool : Northern Publishing Co., 1933. 8^'" X 51"; xxiv -f 160 pp. (From 
the author.) 

California, University of. Publications in economics — 

Vol. 11. No. 1. Thorstein Veblen. A chapter in American economic 
thought. By Richard Victor Teggart. 1932. Pp. viii -f- 1-126. 

Vol. 11. No. 2. Railroad consolidation west of the Mississippi river. By 
Stuart Daggett, 1933. Pp. 127-356. 

Vol. 12. Nos. 1-2, Mexican labor in the United States migration statistics, 
11 and HI. By Paul 8, Taylor, 1933. Pp. 1-10, and 11-22. 

[California ; University Press. lOJ'^ X 6J^.] 
Canadian Political Science Association. Papers and proceedings of the mth 
annual meeting, Vol. V. Ottawa ; the Association, 1933. 10"^ X 6^^; 266pp, 

Cohen (Joseph L,), Building society finance. London : Reed and Co., 1933. 
8i^ X 6i"; 227 pp. 128, Od, 

Craigmyle (Lord), John Marshall in diplomacy and in law. New York and 
London: Scribner’s, 1933. X 6}^; viii 4" 146 pp. $1.50. (From the 
Carnegie Endowment for International Peace.) 

Dalla Volta (Riccardo), Scritti vari di economia e finanza. Firenze : Libr. 

Int. Seeber, 1931. 10^X7^; 626 pp. L. 40. (From the author.) 

Davies (George R,) and Walter F, Crowder, Methods of statistical analysis in 
the social sciences. New York : John Wiley (London : Chapman and Hall), 
1933. 9^^ X 6^; xi + 356 pp. 20s. 

Dawson (Shepherd), An introduction to the computation of statistics. Lon- 
don : University of London Press, 1933. X 192 pp. 10s. 6d. 
Dessauer (Marie), Die Big Five ; zur Charakteristik der englischen Depositen- 
banken. Stuttgart : C. E. Poeschel Verlag, 1933. 9J^ X 6J^; vi 4" 182 pp. 
Rm, 9.60. 

Edwards (D, 8,), A critical study of gold reserves and the monetary standard, 
with special reference to the position of the Bank of England ; and an out- 
line of a proposed monetary system for the British Commonwealth of Nations. 
London : P. S. KIm, 1933. 7^ X 44"; viii f 148 pp. 5a, 

EUinger (Barnard), This money business ; a simple account of the institutions 
and ynr lrin g of the banking and financial world. London : P. S. King, 
1933. 8i" X 6i"; 141 pp. 6s. ^ 

Epstein (Abraham), Insecurity ; a challenge to America : a study of social 
insurance in the United States and abroad. New York : Harrison Smith 
and Robert Haas> 1933. 8J" X 64"; xv 4- 680 pp. $4. 

FomkerUy (Thps, Factory reorganisation. London : Gee and Co., 1933. 

84" X 64"; vi4^pp. 6s. 
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II.— Authors and Miscellaneous — Gorud. 

Ferenczi (Imre). Les dif¥icult4s ddmographiques de la politique sociale 
intemationale. Reprint from Le Aaaicurazioni Sociali, 9^^ X ; 33 pp. 

Financial Post Business Yearbook 1932. Canada and Newfoundland. An 
annual survw of industry, finance, agriculture, taxation, prices, markets, 
trade, etc. Toronto, Montreal, London : Maclean Publishing Co., 12^ X 9^ ; 
208 pp. (From Mr. Curwen.) 

Oerating ( J. Marahall). The flexible provisions in the United States’ tariff, 1922- 
1930. Philadelphia : University of Pennsylvania, 1932. 9^ X 6^; 1^ pp. 

Qhoah (Prafulla Chandra), The theory of profits. Calcutta ; The University, 
1933. 8}'" X 6i^; xx + 442 pp. 

OHckatadt (Hana), The mechanism of the credit standard : practical proposals 
for a new monetary standard. London: P. S. King, 1933. 8f^ X 

xiii-f 111pp. la.Qd, 

Oumbel (E, J,), La distribution de Gauss pour les d^c^‘s. Pp. 129-162. 

Ein Mass der Giite fiir die Sterbetafel. Pp. 104-1 14. 

[Reprints from Matematiacheskyi Shomik, No. 3, 1933. lO'^ X 6J^. (From 

the author.)] 

Die Gauss’sche Verteilung der Gestorbenen. Jena : Gustav Fischer. 

[Reprint from JaArbwc/fc/ilr Nationalokonomie und Statiatik, 1933. 9^ X 
pp. 366-389. (Id,)] 

Calcul des probabilit4s (3 papers). La signification des constantes dans 

la formule de Gompertz-Makeham. [Reprints from Comptea rendua des 
aiancea de VAcad^mie dea Sciences, lOj'' X 8J^; (/d.)] 

Halhwachs (Maurice), L’evolution des besoins dans les classes ouvri6res. 
(Nouvelle bibliothfeque ^onomiquo. Publi^e sous la direction de Fran 9 ois 
Simiand.) Paris : F41ix Alcan, 1933. lO'^ X Qi"; xii + 163 pp. 30 /r. 

Recherches statistiques sur la determination du sexe k la naissance. 

Nancy-Paris-Strasbourg : Reprint from Journal de la SocUU de Statistique 
de Paris f May 1933. lU X 7i^; 32 pp. (From the author.) 

Hansen (Alvin Harvey), Business-cycle theory. Boston and London : Ginn 
and Co., 1927. 7^ X 6^; x -f 218 pp. Us, 

Heckscher (Eli F,), En Befolkningsstatistik fr&n det adertonde &rhundradets 
forsta halft. imprint from NationdUikoncmisk Tidaskrift, Bind 71. lO'^ X 
T ; pp. 123-140. [With English summary.] 

Hddring (E,), The economic labyrinth. Being the Richard Cobden Lecture 
for 1933. London : Cobden-Sanderson, 1933. 8}'^ X 6i^ ; 20 pp. la, 

Henry Lester Institute, Shanghai. The Nosu tribes of West Szechwan. Notes 
on the country and its peoples and on the diseases of the region. !l^ E. R. 
Cunningham and others. (Supplement to the Chinese li&dical Journal, 
March 1933.) Shanghai : the Institute, 1933. 9}"' X OJ"" ; 66 pp. 

Hirst (Francis W.). Money; gold, silver and paper. London; Scribner’s, 
1933. 7i^ X 41^^; xiii + 272 pp. Is. 6d. 

Hodson (H. F.). Economics of a changing world. London : Faber and 
Faber, 1933. 7i^ X 4f^ 287 pp. Is. 6d. 

Illinois, University of. Bureau of Business Research. Bulletin No. 47. Some 
American proposals for war debt revision. Edited by E, L, Bogart, Urbana ; 
the University, 1933. 9^ X 6'" ; 44 pp. 

Institut filr Finanzwesen an der Handels-Hochschule, Berlin, Verdffentlioh- 
un^n. Band 6. Monopole und Besteuerung. Von E, D6blin, 170 pp. 

Band 6. Kapitalpolitik. xii 478 pp. 

[Berlin : Junker und Dtinnhaupt, 1933. 9^' X 6^^.] 

Instytut Badania Konjunktur Gospodarezyeh i Cen, Warszawa. Pr6ba teorji 
Konjunktury. Micha Kalecki. Warsaw ; the Institute, 1933. 9^ X 6^} 
66 pp. [Polish text]. 

I^ace Instytutu Badania. Part II. Vol. II. Warsaw ; the Institute, 

1933. lir X 8i^; 31 pp. 

International Union for the Scientific Investigation of Population Problems. 
Population. Journal of the International Union. . . « Vol. 1. No. 1. 
June 1933. London ; Allen and Unwin. 91'" X 6^^; 77 pp. 28, Qd. 

A biblio^aphy of differential fertility in English «»nd German. 

Edited by Eldon Moore on behalf of Commission II. ^itute 

of Animal Genetics, 1933. 6^ x 9]^^; vi + 97 pp. 2^.' 
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II.— Authors and Miscellaneous — Cmtd, 


Istituto di Scienze £conomiche e Commerciali, Genova. Laboratorio Statistico 
Economico. AnnalidiStatisticaediEconomia. Annol. Vol. 1. Geneva: 
C. Morando, 1933. 10^ X lY J xiii -f 241 pp. L, 40. Subscription rate ; 
in Italy L. abroad L, 100. 

Joint Committee of Cotton Trade Associations. Cotton trade statistics. A 
loose leaf handbook. Manchester : the Association, 1933. 10^^ X 8^. 

Subsci^tion rate (for non-Mombers), 6 guineas, 

Jordan {Charles), Approximation and graduation according to the principle 
of least squares by orthogonal polynomials. Ann Arbor, hhch. : Reprint 
from Annals of Mathemaitcal Statistics, Nov. 1932. 9^ X 6^ ; pp. 267-367. 
(From the author.) 

Klein (Philip) and Ruth Voris, Some basic statistics in social work derived 
from data of family agencies in the City of New York. New York : For 
the New York School of Social Work by Columbia University Press (London : 
H. Milford), 1933. X 6J^; xiv -f 218 pp. 20^^. 6d, 

Kretschmann (Jenny Oriziotti), Lo stato come soggetto economico di studi 
metodologici sull’ economia politica. (Pubblicazioni della R. Universitit di 
Pavia. Studi nelle scienzo giuridiche e sociali, No. 49.) Pavia : Treves- 
Treccani-Tumminelli, 1933. 9J'' x 6f^; 42 pp. (From the author.) 

Ricerche sulle fluttuazioni economiche di lunga durata. Citt& di Cas- 

tello: Reprint from Oiomale degli Economisti e Rivista di Statistica, July 
1933. 9}"x6r;62pp. 

Labordere (Marcel), Tableau de la production, des importations et des exporta- 
tions de Tor en 1931. Coulommiers-Paris : Imprimerie Paul Brodard, 
1933. 9i^ X 79 pp. (From the author.) 

Laughlin (J, Laurence), The Federal Reserve Act, its origin and problems. 
New York and London : Macmillan, 1933. 9^"^ X xii -f 400 pp. 18^. 

Leake (H, Martin), Studies in tropical land tenure. Trinidad : Reprint from 
Tropical Agriculture, 1933. lU X 8J^; 66 pp. 

Liefmann (Robert), Cartels, concerns and trusts. With an introduction by 
jb, H, Macgregor, London: Methuen, 1933. X 6^"^; xxix + 379 pp. 
21 «, 


Lyon (Stanley), The organization of official statistics in Saorstdt £ireann and 
in some other countries. Reprint from Journal of the Statistical and Social 
Inquiry Society of Ireland, 86th session 1932-33. 91^ X 6^ ; 61 pp. 

Milbank Memorial Fund. Collected papers on research 1932. New York : 

the Fund, 1933. 8t'' X 6}^; 23 papers. (Milbank Memorial Fund.) 
Mortara (Giorgio), ftospettive economiche. 13th ed. Milan : Universitit 
Bocconi di Milano, 1933. 10^ X 7^; xvi + 631 + 19 pp. L, 60. 

Nenki Institute, Biometric Laboratory, Warsaw. Statistica No. II. [Re- 
prints of papers contributed to scientific journals by members of the staff]. 
Warsaw, 1933. lU X 6^; 14 papers. 

New Survey of London Life and Labour. Vol. V. London Industries, II. 

London : P. S. King, 1933. 8J" X 5i" ; 436 pp. lls. Qd, 

Nuovi Studi di Diritto, Economia e Politica. Uiretti da Ugo Spirito e Amaido 
VolpiceUi, Vol. VI. Fasc. I-II. Jan.-Apr. 1933. Rome, 1933. L, 8. 
Subscription rate : L, 40 for Italy, L, 70 abroad. lOJ^ X lY » ^ PP* 
Ogilvie (F, W,), The tourist movement : an economic study. London ; P. S. 

King, 1933. 8^^ X 6J^; xv -f 228 pp. I2s, Qd, 

Pavie (Andr4), Comment r^dmer un bail h ferme payable en denr^ei^ Nou- 
velles formules de baux. (Collection de “ Defense Agricole,” pubh4e» sous 
la direction de Heni^ Girard,) 3rd ed. Paris : Librairie Agricole de la 
Maison Rustique, N.D. 3 fr, 

Pigou (A, C,), The theory of unemployment. London: Macmillan, 1933. 
8J^ X 6J^ ; XXV H- 319 pp. I6s, 

PiitgliaM (Fausto), The Italian corporative state. London: P. S. King, 


sy X ; XXV H- 319 w. I6s, 

PiitgliaM (Fausto), The Italian corporative state. 
1933. 8J^ X xxv + 293 pp. I6s, 




+ 87 pp. Pittsburgh : the University, 1932^ 
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II. — ^Authors and Miscellaneous — CorUd, 

Raynaud (BarthiUmy), Droit international ouvrier. Paris : Editions Domat- 
Montchrestien, F. Loviton, 1933. 10^ X 236 pp. 40 /r. 

Heading, University of. Agricultural Economics Department. Survey 
studies, 2. (Final report.) Bulletin XLV. The strawberry industry of 
South Hampshire. By Edgar Thcmaa and 0. B. Bisset, Cambridge : Heffer, 
1933. 28. 6d. 

Mist (Charles), Essais sur quelques probl^mes ^conomiquos et mondtaires. 

Paris ; Eecueil Sirey, 1933. 9f' X ; xvi + 601 pp. 70 }r. 

Bohinson (Joan). The economics of imperfect competition. London : Mac- 
millan, 1933. 9"^ X 6i^; xii + 362 pp. 18«. 

Hoyal Institute of International Affairs. Monetary policy and the depression : 
a first report on international monetary problems by a group of the Royal 
Institute of International Affairs. London ; H. Milford, 1933. 9i^ X 6^^ ; 
vi + 128 pp. 7«. 6d. 

Rural Reconstruction Association. Standard prices and the agricultural 
maiketing acts. London : the Association, 1933. 8^^ X 6J^ ; 12 pp. 6d. 
(From Mr. Montague Fordham.) 

Balter (Sir Arthur). Modem mechanization and its effects on the structure of 
society. Being the second Massey Lecture, delivered before McGill University 
on 18th April 1933. Oxford : University Press (London : H. Milford), 
1933. 6J^ X 4i^; 42 pp. Is. 

Secrist (Horace). The triumph of mediocrity in business. Chicago ; North 
Western University, Bureau of Business Research, 1933. 9^" x G'" ; xxix + 
468 pp. (From the author.) 

Shetvhart ( W. A.). The r61e of statistical method in economic standardization. 
Abstract of lecture presented at the University of London May 1932. New 
York ; Bell Telephone Laboratories, Repnnt from Econometrica, Jan. 
1933. 9^x6^; 13 pp. (From the author.) 

Siegfried (Andr4). La crise britannique au XXe sifecle. Paris ; Armand 
CoHn, 1932. 6J^ x V; 216 pp. 12 fr. 

Smith (Douglas B.). The industries of Greater London, being a survey of the 
recent industrialization of the northern and western sectors of Greater 
London. London : P. S. King, 1933. 8J^ X 6J"'; xi + 188 pp. 108. 

Sousa (N.), The capitulatoiy regime of Turkey, its history, origin, and nature. 

Baltimore : Johns Hopkins Press, 1933. X 6i^; xxiii 4-378 pp. $3.50. 
Spencer (Henry Russell). Government and politics of Italy. Yonkers on 
Hudson, N.Y. : World Book Co. (London : Harrap), 1932. T X 4^^^ ; 
xii 4- 307 pp. Ss, Od. 

Stover (Botvard J.), Relation of daily prices to the marketing of hogs at 
Chicago. Ithaca, N.Y. : Cornell University, Agricultural Experiment 
Station, 1932. r X 6i^; 97 pp. 

Thompson (Alexander John). Logarithmetica Britannica, being a standard 
table of logarithms to twenty decimal places. Part VI. Numbers 60,000 
to 70,000. Issued by the Biometric Laboratory, University of London, to 
commemorate the tercentenary of Henry Briggs’ publication of Arithmetica 
Logarithmica, 1624. Cambndge : University i^ess, 1933. lU X 8}""; 
unpaged, 1933. (Presented by Mr. Udry Yule.) 

Unclaimed Wealth Utilization Committee, Geneva. The search for con- 
fidence. The second series of bulletins issued under the chairmanship of 
Ap B. Ahhati. London ; P. S. King, 1933. 8J^ X 6J"' ; ix 4- 109 pp. 6a. 
Verein fUr Geogr^hie und Statistik, Irankfurter Geogr^hische Hefte. Hett 1 , 
1933. Uber Klimaeigentumlichkeiten im unteren Rheingau, unter besont 
derer Berficksichtigung des Wisperwindes. Ndt 11 Textfiguren. Von 
Herbert Schultz, Franfiurt ; das Verein, 1933. 9 X 6 ; 46 pp. 

VUjoen (Stephan). The economic tendencies of to-day. London : P. S. King, 
1933. 8r X 6i^ 261 pp. 10a. 6d. 

Vinci (^Felice). L’utilitll della moneta e Timposta progressiva. Reprint from 
Rivista Italiana di Statistica, Economia e Finanza, June 1933. 9}^ X 6J^; 
34 pp. 

Vcllenhoven (Maurice van). Les crises ^conomiquea^^a crise aotuelle : 
oiigines, caract^res> phases, rel^vemont. Brussels t^lUkurioe Lamertin, 
1933. 81" X 6i^ 226 pp. 
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II. — ^Authors and Miscellaneous — CofUd* 

WMer {E» JRonM), Australia in the world depression. London: P. S. 

King, m3. X 6^; 219 pp. m. 6i. 

Wanen (^* ^0 and^ . A, Pearson, The physical volume of production in the 
Unitod States, Ithaca, N.Y. : Cornell University, Agncultural Experi- 
ment Station, 1932. 9"' X 72 pp. 

PriwB. New York : John Wiley (London : Chapman and Hall), 1933. 

9 X 6 ; 386 pp. 265. 

and H, M. Stover, Wholesale prices for 213 years, 1720 to 1932. Part I. 
Wholesale prices in the United States for 136 years, 1797 to 1932. Part II. 
Wholesale prices in New York City, 1720 to 1800. Ithaca, N.Y. : Cornell 
Umversity, Agricultural Experiment Station, 1932. 9^ X 6J'; 222 pp. 
Warren {Stanley W.). Multiple correlation analysis as applied to farm- 
management research. Ithaca, N.Y. ; Cornell University, Agricultural 
Experiment Station, 1932. 9^ X OJ"' ; 37 pp. 

White {Harry D,), The French international accounts 1880-1913. Cambridge, 
Mass. : Harvard University Press (London : H. Milford), 1933. 8^^ X OP* i 
xvii -f 369 pp. 205. ^ J » 

WickseU {S, D,), On correlation functions of type III. London : Biometric 
Laboratoiyr, University College. Reprint from Biompirika, Vol. XXV, Parts I 
and II, May 1933. lU x 7J^ pp. 121-133. (Prom the Statistical Insti- 
tute of Lund.) 

Nuptialitv, fertility, and reproductivity. Uppsala : Reprint from the 

Skandtnavisk Aktuarieiidskriftf 19S\, X GJ*'; pp. 126-157. {Id.) 
Winkler {Wilhelm), Grundriss der Statistik, II. Qesellschaftsstatistik. 
Berlin : Julius Springer, 1933. 91" X viii -f 290 pp. Rm, 19.60. 
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PEKIODICALS RECEIVED BY THE LIBRARY. 

ANNUAL LIST. 

In addition to the publications named in the bi-monthly lists, the Society 
receives the official and other periodicals enumerated below. 

(a) United Kingdom and its several Divisions. 

NationaL 

United Kingdom— 

Admiralty, Health of the Navy. Fleets. Navy, Appropriation account. 
Navy, Dockyard expense accounts. 

Agriculture and Fisheries, Ministry of. Agricultural market report. Journal 
of the Ministry of Agriculture. Agricultural statistics. Diseases of 
animals. Sea Fisheries : Report ; Statistical tables. 

Air Ministry. Appropriation account. Health of Air Force. Progress of 
civil aviation. 

Charity Commission. Report. 

Civil Service Commission. Report. 

Colonial Office. Annual Colonial reports. 

Control, Board of. Lunacy, vol. 1. 

Crown Lands, Office of Commissioners of. Report. 

Customs and Excise, Commissioners of. Report. 

Development Commission. Report. 

EcdUsvastical Commission. Report. 

Education, Board of. Annual report. Health of the school child. 

Electricity Commission. Annual report. Engineering and Financial sta- 
tistics. Goneration of electricity. 

Empire Marketing Board, Annual report. 

Friendly Societies, Registry of. Reports of the Chief Registrar. Industrial 
Assurance Commissioner, Report. 

General Register Office. Weekly return of births and deaths. Quarterly 
return of births, deaths and marriages. Registrar-GeneraPs Statistical 
review. 

Health, Ministry of. Annual report. Alkali works, report. Local taxa- 
tion returns. Poor relief, quarterly statement. Local rates and rateable 
value. 

Oovemment Adtuary'^s Department. Guide to Current Official Statistics. 

HomeOffiice. Aliens Restriction Acts, statistics. Criminal statistics. Report 
of Chief Inspector of Factories and Workshops. Licensing statistics. 
Police (Counties and Boroughs), report of H.M. Inspector. Police, Report 
of the Commissioner for Metropolis. Street accidents, return. Race- 
course Betting Control Board report. Workmen’s compensation statistics. 

Imperial Institute, Mineral industry statistical summary. 

India Office. Statistical abstract for British India. Home accounts. 
Progress and condition of India. 

Inland Revenue, Board of. Report of Commissioners. 

Labour, Ministry of. Annual report. Juvenile employment (London) 
reports. Ministry of Labour Gazette. 

Lora Chancellor's Department. Civil judicial statistics. 

Medical Research Council. Report. Industrial Health Research Board, 
annual report. 

Meteorological Office. Annual summary of, Monthly weather report. 

Mines Department. Annual report of Secretary. Deaths from accidents in 
mines. Electrical Inspector of Mines, annual statement. List of mines. 
Miners’ welfare fund, report. Safety in Mines Research Boards report. 

Mint, Royal, Annual report of the Deputy Master. 
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(a) United Kingdom and its several Divisions — CotUd. 
United Kingdom — CorUd. 

National Debt Commissioner a. Local loans fond, accounts, National Health 
insurance fund and Unemployment insurance fund, account of securities 
held. Post Office savings banks, accounts. Savings banks and friendly 
societies, annual account. Trustee savings bank, annual report of the 
Inspection Committee. 

Overseas Trade, Department of. Report. 

Patent Office. Annual report. 

Pensions, Ministry of. Annual report. 

Post Office, Commercial accounts. Savings banks. British Broadcasting 
Corporation annual report. 

Public Trustee Office. Annual report. 

Public Works Lmn Board. Annual report. 

Qu^n Anne's Bounty Oj^. Annual report. 

ScieTiti^ and Industrie Besearch, Department of. Annual report. Forests 
Products Research Board, report. Fuel Research Board, report. 

Trade, Board of. Annual statement of trade. Bankruptcy. Board of 
Trade Journal. Companies. Controller of the Clearing Office, report. 
Foreign trade and commerce. Quarterly accounts. Gas undertakings. 
Navigation and shipping. Pilotage return. Shipping casualties and 
deaths on vessels. Statistical abstract for the British Empire. Statistical 
abstract for the United Kingdom. Trade and navigation, monthly 
accounts. Weights and measures, annual report. 

Transport, Ministry of. London and Home Counties Traffic Advisory Com- 
mittee, annual report. Railway accidents. Railway companies (staff) 
return. Railway returns. Ro^ Fund, report on administration of. 
Railway Rates Tribunal, annual report. Tramways and light railways 
(street and road) returns. 

Treasury. Appropriation accounts: Civil service. Revenue departments. 
Civil service, estimates. Consolidated fimd, abstract account. Finance 
accounts. Financial statement. National debt return. Public Depart- 
ments, gross and net cost. Public social services, return of expenditure. 
Public income and expenditure. Trading accounts and balance sheets. 
University Grants Committee, report. 

War Office. Army appropriation account. General annual report of the 
British Army. Health of the Army. Territorial Army finances. War 
Office Library, Annual supplement to subject index. 

Municipal and other local returns, 

London County Council : Annual report ; Gazette ; London statistics ; Statis- 
tical abstract. Borough Accounts : Battersea, Islington. M.O.H. Reports : 
Paddington. Accounts : Birmingham, Carlisle, Hull, Ipswich, Leicester, 
Liverpool, Manchester, Nottingham, Tunbridge Wells. M.O.H. Reports : 
Birkenhead, Birmingham, Derby, Liverpool, Manchester, Wolverhampton. 

Scotland — 

Agriculture, Department of. Annual report. Agricultural statistics. Pre- 
limina^ returns — ^Acreage. Produce of crops. 

Control, General Board of. Lunacy and mental deficiency. 

Education Detriment, Scottish. Annual reports, combined volume. 

Fishery Boara for Scotland. Annual report. Statistical tables. 

Health, Department of. Annual report. Central Midwives Board, report; 

Prisons Department. Annual report. Civil judicial statistics. Criminal 
statistics. 

Regiskar-Qeneral. Annual report. Births, deaths and marriages ; Weekly, 
MontWv, and Quarterly returns. 

Scottish Office. Constabulary, Report of H.M. Inspector. Local taxation 
returns. 

Edinburgh. Municipal Accounts. 

Abbbdbbn. Report of the Medical Officer of Health. 

Qi^ASGOWn Report of the Medical Officer of Healthy 
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(a) United Kingdom and its several Divisions — Contd. 

Northern Ireland — 

Agriculture^ Ministry of. Agricultural statistics. 

Finance^ Ministry of, Registrar-General’s annual report. Quarterly return 
of marriages, births and deaths. Ulster Year-book. 

Miscellaneous Publications, 

Accountant. Accountants’ Magazine. Annals of Eugenics. Auctioneers’ 
and Estate Agents* Institute, Journal. 

Banking Almanack. Banker’s Magazine. Bank of England, Statistical sum- 
mary. Barclays Bank Monthly Review. Barclays Bank (Dominion and 
Overseas) Monthly Trade Cables. Biomotrika. Brewers’ Almanack and 
Wine and Spirit Trade Journal. British Association, Report. British 
Library of Political Science, Bulletin. British Waterworks Association, 
Official Circular. Rroomhall’s Corn Trade Year-book. 

British Association of Accountants and Auditors, Year-book. 

Carnegie United Kingdom Trust, Report. Chamber of Shipping, Annual 
Report. Chartered Institute of Secretaries, Proceedings, etc. Colliery 
Guardian. Commercial World. Co-operative Congress, Annual Report. 
Corporation of Foreign Bondholders, Report. Cotton Trade Statistical 
Bureau, Monthly and Quarterly Bulletin. Cremation Society, Transactions. 

Daily Mail Year-book. 

East India Association Journal. Economica. Economic Journal. Econo- 
mist. Eugenics Review. 

Faculty of Actuaries, Transactions and Lists of Members. Financial Review 
of Reviews. Fireman. 

Hospitals Year-book. 

Illuminating Engineer. Institute of Actuaries, Journal, List of Members, 
Year-book. Institute of Bankers, Journal, Institute of Chartered 
Accountants, List of Members. 1 nstitution of Civil Engineers, Proceedings, 
List of Members. Iron and Steel Institute, Journal. 

King Edward’s Hospital Fund : Annual Report, Statistical Summary. 

Land and Liberty. Liverpool Cotton Association, Annual and Weekly 
Circulars. Lloyds Bank Monthly Review. Lloyds Register : Annual 
Report, Shipbuilding Returns. Wreck Returns. London and Cambridge 
Economic Service, Publications. London Bankers’ Clearing House, 
Re^rt. London Chamber of Commerce, Journal. 

Manchester Guardian, Commercial; and supplements. Manchester Statis- 
tical Society, Transactions. Municipal Year-book. 

Mersey Docks and Harbour Board, Annual report. 

Metropolitan Water Board, Annual report. 

National Association for Prevention of Tuberculosis. 

National Federation of Iron and Steel Manufacturers, Statistical publications. 
National Temperance Quarterly. Nature, 

Peabody Donation Fund, Report of Governors. People’s Year-book, Post 
Magazine : Post Magazine .^manack. Public Administration, Journal of. 
Public Health. Publishers’ Circular. 

Quarterly Journal of Mathematics. 

Royal Agricultural Society of England, Journal. Royal College of Physicians 
of London, List of FeUows, etc. Royal College of Surgeons of England, 
Calendar. Geographical Journal. Royal Institution, Proceedings. 
Meteorological Journal and Phenological Report. Royal Philosophical 
Society of Glasgow. Royal Sanitary Institute, Journal. Royal Society, * 
Proce^ings. Royal Society of Arts, Journal. Royal Society of Edin- 
burgh, Proceedings, Transactions. Rubber Growers’ Association, 
Report. United Empire. 

Society of Motor Manufacturers : The Motor Industry of Great Britain. 

Scottish Chartered Accountants, Official Directory. Secretary. Secretaries’ 

^ Association, Year-book. Signal. Society of Incorporate Accountants 
and Auditors, Year-book. South Wales Coal Annual. Statesman’s Year- 
book. Statist. Stock Exchai^e Gazette. Stock Exchange Official In- 
telligence. Surveyors’ Institution Journal. 
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(a) United Kingdom and its several Divisions — CorUd. 

Times, and Supplements. Tin. Trade Circulars (Bullion, Cotton, Iron and 
Steel, Moat, Toti, Wool, etc.). Tropical Agriculture. 

University Calendars : London, University College. Manchester, University 
College of Wales. Queen’s University, Belfast. 

Vacher’s Parliamentary Companion. 

Wallis’ Index Cotton Circular. Westminster Bank Review. Whitaker’s 
Almanack. Willing’s Press Guide. Who’s Who. 

Year-book of Learned Societies. 


(b) India, Dominions, and Protectorates. 

India— 

Department of Commercial Intelligence and Statistics. 

Agricultural statistics. 

Indian coal statistics. 

Monthly statistics of cotton spinning and weaving. 

Monthly statistics of production in certain selected industries. 
Review of the trade of India. 

Sea-borne trade. Annual statement of. 

Sea-borne trade and navigation. [Monthly.] 

Sea-borne trade and navigation lor the calendar year. 
Statistical abstract for British India. 

Statistical tables relating to banks. 

Trade at stations adjacent to the land frontier routes. 
Department of Industries and Lalxmr. 

Annual report of Chief Inspector of Mines. 

Meteorological Office. 

Memoirs. 

Scientific Notes. 

Assam. Administration report. 

Bengal. Administration report. 

Report on maritime trade, 

Bombay. Labour Gazette. 

Punjab. Public Health report. 

Memoirs of the Irrigation Research Institute. 

Annual report of the Indian Chamber of Commerce. 

Indian Journal of Economics. 

Irish Free State — 

Department of Agriculture. Journal. 

Department of Industry and Commerce, 

Irish trade Journal. 

Statistical abstract. 

Trade and shipping statistics. 

Trade statistics Monthly. 

Detriment of Local Government and Public Health. 

Annual report of the Registry-General. 

Quarterly return of the marriages births and deaths. 

Statistical and Social Inquiry Society of Ireland, Journal. 

Australia — 

Bureatt of Census and Statistics, 

Australian Demography. 

Finance. 

Labour report. 

Official year book. 

Oversea trade. 


BD 2 



742 


Periodicals Received by the Library, 


[Part IV, 


(b) India, Dominions, and Protectorates — Conld. 
Australia — Contd, 

Bureau of Census and Statistics — Contd. 

Pocket compendium of Australian statistics. 

Production. 

Quarterly summary of Australian statistics. 

Transport and communication. 

Department of Health, 

Health. 

New South Wales — 

Bureau of Statistics, ' 

Official year book. 

Statesman's year book. 

Statistical bulletin. 

Statistical Register. 

Department of Railways, Report of the Commissioner. 

Public Works Department, Report. 

Auditor General, Report. 

Queensland — 

Registrar -OeneraV 3 Office, 

A B C of Queensland statistics. 

Agricultural production. 

Live Stock. 

Statistics of the State of Queensland. 

South Australia — 

Statistical Office, 

Statesman's pocket year book. 

Statistical Register. 

Tasmania — 

Bureau of Census and Statistics, 

Pocket year book. 

Statistics of the State of Tasmania. 

Report on Government Railways and Ferry Service. 

Victoria — 

Office of the Government Statist, 

Victorian year book. 

Friendly Societies, Report. 

Western Australia — 

Government Statistician's Department, 

Pocket year book. 

Quarterly statistical abstract. 

Statistical Register. 

Department of Mines, Report. 

Canada — 

Detriment of Agriculture, 

Report of the Minister of Agriculture. 

Detriment of Finance, 

Public accounts. 

DejMrtment of Labour, 

Labour gazette. 

Prices in Canada and other countries. 

Wages and hours of labour. 

Detriment of Public Works, 

Report of the Minister of Public Works. 
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1933 .] Periodicals Received liy the Library, 

(b) India, Dominions, and Protectorates— 

Canada— Con^i. 

Department of Justice. 

Annual report of the Superintendent of Penitentiaries. 

Dominion Bureau of Statistics. 

Automobile accidents. 

Canada year book. 

Coal statistics. 

Education annual survey. 

Fisheries statistics. 

Iron and steel industry. 

Live stock and animal products statistics. 

Manufactures of non-ferrous metals. 

Mineral production. 

Monthly review of business statistics. 

Railways (steam) statistics. 

Trade of Canada. (Fiscal year. Calendar year, and Quarterly returns.) 
Vital statistics. 

Alberta. 

Detriment of Public Health. 

Annual report of the vital statistics Branch. 

Ontario. 

Dej^rtment of AgricuUure, 

Annual Reports. 

Quebec (Province). 

Statistical year book. 

Canadian Bank of Commerce, Commercial letter ; Annual statement. 

Royal Bank of Canada, Monthly letters ; Annual report. 

Ceylon — 

Administrative Reports. Blue Book. Railways (Government) Report. 
Papers laid before Legislative Council. Vital Statistics. 

Federated Malay States — 

F.M.S. Government Gazette ; and Supplements. 

Manual of Statistics. 

Jamaica — ^ 

Vital Statistics. 

Malaya — 

Return of foreign imports and exports, and Monthly Returns. 

Mauritius — 

Blue Book. 

New Zealand — 

Census and Statistics Office. 

Agricultural and pastoral production. 

External migration. 

Factory production. 

Friendly Societies and Trades Unions. 

Insurance. 

Justice. 

Lodd authorities* handbook. 

Miscellaneous (Prices, Wages . . . Banking . . . Income and Income tax). 
Monthly abstract of statistics. 

New Zealand official year book. 

Population and buildmgs. 

Trade and shipping. 

Vital statistics. 
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(b) India, Dominions, and Protectorates — Contd, 
New Zealand — Contd. 

Auckland Chamber of Commerce, Journal. 

Canterbury Chamber of Commerce, Bulletin. 

New Zealand Institute, Proceedings. 

Wellington Harbour Board, Accounts. 

Nigeria — 

Trade Supplement to Nigeria Gazette. [Monthly.] 

Rhodesia — 

Rhodesia Chamber of Mines : Annual report, and monthly returns. 

Uganda Protectorate- 

Blue Book. 

Union of South Africa — 

Department of Mines and Industries, 

Annual report of the Government Mining Engineer. 

Office of Census and Statistics, 

Official year book. 

Report of the agricultural and pastoral production. 

Statistics of migration. 

Statistics of production. 

Report on the vital statistics. 

Department of Customs and Excise, 

Annual statement of the trade and shipping. 

Trade of the Union of South Africa. [Quarterly.] 

Cape op Good Hope. 

Ordinances, 

Natal. 

Fisheries report. 

Johannesburg Chamber of Commerce. Annual report. 

South African journal of economics. 

Transvaal Chamber of Mines : Annual report, and monthly returns. 


(c) Foreign Countries. 

Argentine Republic — 

Direccidn General de Estadistica, 

Anuario de comercio exterior. 

El comercio exterior. 

Buenos Aibes. 

Rivista de estadistica municipal. 

Buenos Aibes (Pbovinoe). 

Boletin de la Direccidn (^neral de Estadistica. 

Economic review. 

Revista de ciencias economicas. 

Austria — 

Bundeaamt fUr Statistik, 

Statistische Nachrichten. 

Statistisches Handbuch. 

Bundesministerium fUr Handel und Verkehr, 

Statistik des Aussenhandels Osterreichs. 

Bundesministerium fUr Land- und Fortwirtschaft zusammengestellU 
Statistik der Emte. 
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Periodicals Received hy the Library, 

(c) Foreign Gountrie9->^on/(i. 

Austria— Con/(i. 

Vienna. 

Statistisches Amt der Stadt, 

Statistisches Jahrbuch, 

Statistisches Tasohenbuch. 

Monatsbericbte des Instituts fiir Konjunkturforschung. 

Belgium — 

Ministire de V Industrie et du Travail. 

Revue du travail. 

Ministire des Finances. 

Bulletin mensuol du commerce (Union £conomique Belgo*Luxembour- 
geoise). 

Ti^leau annuel de commerce. (Union J&conomique Belgo-Luxembour- 
geoise.) 

Statistique Oinerale. 

Annuaire statistique. 

Bulletin trimestriel. 

Bulletin de I’lnstitut des Sciences £conomiques. 

Brazil — 

Departamento Nacional de Estatiatica. 

Banking. 

Foreign trade of Brazil. 

Departamento Nacional do Commercio. 

Boletim. 

Bulgaria — 

Direction Generate de la Statistique. 

Annuaire statistique. 

Bulletin mensuel de statistique. 

Mouvement de la population. 

Revue trimestrielle. 

Statistique agricole. 

Statistique du commerce. 

Statistique cooperative. 

Banque Nationale de Bulgarie, Bulletin. 

Chile— 

Direccidn General de Estadistica, 

Anuario estadistico. 

Estadistica anual (including annual reports on — ^Agriculture, Banking, 
Demography, Education, Justice, Finance, Minerals, Trade). 

Estadistica Chilena. [Monthly.] 

Santiaqo. 

Junta Local de Beneficencia, 

Anuario estadistico. 

China — 

Chinese Maritime Customs. 
last of lighthouses, light-vessels, etc. 

Monthly returns of the foreign trade. 

Trade of China. [Annual.] 

National Tariff Commission. 

Prices and price indexes in Shanghai. 

Shanghai market prices report. 

Ministry of Communications. 

Report on the Chinese Post Office. 

China critic. 

China year book. 

Nankal weekly statistical service. 
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Periodicals Received by the Lihrary, 

(c) Foreign Countries — Contd, 


[Part IV, 


Guba< 


Seccion de Estadistica, 
Comercio exterior. 


Czechoslovakia — 

Office de Statistiqiie. 

Rapports. 

Rapports sur les prix. 

Revue statistique Tch^coslovaque. 

Statistique Tch^coslovaque (including annual returns on — ^Agriculture, 
Education, Trade, etc.). 

Prague. 

Bulletin mensuel. 


Denmark — 

Del StcUietiake Depariement, 

Statistisk Aarbog. 

Statistiske Efterretninger. 

Statistiske Meddelelser (including annual returns on — ^Agriculture and 
live-stock, Electrical undertakings. Housing and rents, Municipal 
finance. Ibices, Production, Taxation, etc.). 

Daninarks Vare-Tnd- og Udforsel. 

Vareomsaetning med Udlandet. [Monthly.] 

Copenhagen. 

Statistiske Konlor, 

Statistisk Aarbog. 

Bulletin hebdomadaire de statistique d^mographique. 

SundhetsvoBsenet, Aarsberetning. 

Nationalokonomisk Tidsskrift. 

Egypt— 

Dipartement de la Statistique Oenerale, 

Annuaire statistique. 

Annual statement of the foreign trade. 

Monthly summary of the foreign trade. 

Return of shipping, cargo, and passenger traffic in the ports of Egypt and 
Suez Canal transits. Annual, and Quarterly. 

Commission de la Dette Publique, 

Compte rendu des travaux de la Commission. 

Ministry of Communications, 

Report of the savings bank service. 

L’Egypte contemporaine. 

Estonia — 

A^cultural Statistics. Movement of Population. Recueil Mensuel du 
Bureau Central de Statistique. Trade, Annual. 

Bank of Estonia : Annual and Monthly Reports, Economic Bulletin. 

Finland — 

Annuaire Statistique. Annual Returns relating to : Banks ; Crime ; Elections ; 
Industries ; Savings Banks ; Trade ; Vital Statistics. ' 

Suomi Life Insurance Company, Annual Report 

France — 

Agence Oinirale des Colonies, 

Bulletin de I’Agence G6n6rale des Colonies. 

Renseignements g4n4raux sur le commerce des Colonies franyaises, 

Banque de France, 

Compte rendu des operations. 
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Periodicals Received by the lAhtary. 

(o) Foreign Gountries^C'onte^. 

France— 

Directly Qinirale des Domnea, 

Statistique mensuelle du commerce exterieur. 

Tableau g4n4ral du commerce exterieur. 

Tableau g6n6ral de la navigation maritime. 

Miniatlre dea Finances, 

Bulletin de statistique. 

Miniature de la Justice, 

Statistique ^nitentiaire. 

Miniature du Travail, 

Bulletin du travail. 

Miniatire de VAgricvUure, 

Bulletin de TOfiBlce de Renseignements Agricoles. 

Statistique agricole. 

Statistique Genirale, 

Annuaire statistique. 

Bulletin de la Statistique Generale. 

Statistique annuelle des institutions d’assistanco. 

Statistique du mouvement de la population. 

Miniatire dea Travaux Publics. 

Statistique des chemins de fer. 

Statistique de Tindustrie min6rale. 

Paris. 

Bureau de la Statistique Municipale, 

Annuaire Statistique. 

Alsace Lorraine. 

Annuaire Statistique. 

L’ficonomiste fran^ais. 

Journal des ^conomistes. 

Polybiblion. 

La Qidnzaine coloniale. 

La rentier. 

Revue d’^conomie politique. 

Journal de la Soci^t^ do Statistique de Paris. 

Germany — 

Beichaarbeitsminiaterium. 

Amtliche Nachrichten fur Reichsversicherung. 

Beichsarbeitsblatt. 

Beichageaundheitsamt, 

Beiohs-Gesundheitsblatt. 

Statistisches Beichsamt, , , « . 

Monatliche Nachweise iiber den auswartigen Handel Deutschlands. Statis- 
tik des Deutschen Reichs (including annual reports on — Consumption 
of excisable articles. Crime, Movement of Population, Railway traffic 
(goods), Sickness insurance. Trade and Navigation, etc.), 

Statistisches Jahrbuch fur das Deutsche Reich. 

Vierteljahrshefte zur Stetistik. 

Wirtschaft und Statistik. 

Prussia. 

Slatiatisches Landeaamt, 

Medizinalstatistische Nachrichten. . . , 

Preussische Statistik (including annual returns on— Agnculturo, Educa- 
4 * tion, Movement of Population, Prices, etc.). 

Statistisches Jahrbuch ftir den Freistaat Preussen. 

Zeitschrift des Proussischen Statistischen Landesamts. 

Saxony. 

Statiatiaches Landeaamt, ^ 

Statistisches Jahrbuch fflr Freistaat Sachsen. 

Zeitschrift des SJlohsischen Statistischen Landesamtes. 
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Periodicals Received by the Library, 


[Part IV, 


(c) Foreign Countries — Contd, 

Germany — Contd, 

Bbulin. 

Statistisches Amt. 

Monatsbericht. 

Frankfort. 

Statistiaches Amt. 

Statistische Jahresubersichten der Stadt Frankfurt a. Main. 
Tabellarische tJbersichten betreffend den Zivilstand dor Stadt. 

Allgemeines Statistisches Archiv. 

Deutsches Statistisches Zentralblatt. 

Die Bank. 

Institut fiir Kon junk turf orschung ; Konjunkturstatistisches Handbuch ; 

Vierteljahrsheft ; Wochenbericht. 

Statistisches Jahrbuch deutscher Stadte. 

Weltwirtschaftliches Archiv. 

Wirtschaftsdienst. 

Zeitschrift fur die gesamte Versicherungs-Wissenschaft. 

Greece — 

Statistique Qeneralf. 

Annuaire statistique. 

Bulletin mensuel de statistique. 

Bulletin mensuel du commerce. 

Statistique du commerce. 

Commission Financiers Internationale. 

Compte rendu des operations. 

Hungary — 

Office Central Royal Hongrois de Statistique. 

Annuaire statistique hongrois. 

Bulletin statistique mensuel. 

Publications statistiquos hongroises (including annual reports on — Educa- 
tion, Movement of Population, Trade, etc.). 

Kevuo hongroiso de statistique. 

Royal Hungarian Tobacco Monopoly, 

Annual statistical report [in Hungarian]. 

Budapest. 

Kommunalstatistisches Amt. 

Monatshefte. 

Statistisch- Administratives Jahrbuch . 

Journal de la Soci^t4 Hongroise de Statistique. 

Iceland — 

Bureau de Statistique. 

Annuaire statistique. 

Hagtidindi. 

Statistique de commerce. 

Statistique do la pdche. 

Italy — 

Isiituto CentraJe di staiistica. 

Annali di statistica. 

Annuario statistico italiano. 

BoUettino mensile di statistica. 

Compendio statistico italiano. 

Direzione Generate ddle Dogane e Imposts Indireite. 

Movmento commerciale del Regno. 

Movimento della navigazione. 

Statistica del commercio speciale. [Monthly.] 

Statistica delle imposts di fabbricazlone. 
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Periodicals Received by the Library. ' 

(o) Poreiitn Countries — Contd. 

Italy — Contd. 

Milan. 

Indici settimanali. 

Indici settimanali di borsa. 

American Chamber of Commerce in Italy : Annual report; Journal. 

Banca Commerciale Italiana, Report. 

Assicurazione Social!. 

Assistenza Sociali. 

Giomale degli economisti. 

Giomale dell Istituto Italiana degli Attuari. 

Giomale di matematica dnanziaria. 

La Riforma Sociale. 

Organizzaziono industrialo. 

Rivista italiana di statistica. 

Japan — 

Bureau de la Statistique Oenerale. 

Mouvement de la population. 

R^sum6 statistique de I’Empire du Japon. 

Department of Finance. 

Financial and economic annual of Japan. 

Ministry of Agriculture and Forestry. 

Statistical abstract. 

Tokyo. 

Statistical abstract. 

Kyoto University, Economic review. 

Jugoslavia — 

Statistique Genirale d^^tat, 

Annuaire statistique. 

Statistique du coramcice oxteriour. 

Belgrade economic review. 

Latvia — 

Riga. Statistical Year-book. 

Luxemburg, Grand Duchy— 

Aper 9 U Statistique. Agricultural Statistics. Housing conditions. 

Mexico — 

Boletin de la Sociedad Moxicana de Geografia y Estadistica. 

Netherlands— 

Centraal Bureau voor de Statistiek. 

Crimineele statistiek, Gevangenisstatistiek, Statistiek van do toepassing 
der kinderwetten. 

Jaarcijfers voor Nederland. 

Jaarstatistiek van den in, uit- en doorvoer. 

Justitieele statistiek en Faillissementsstatistiok. 

Maandcijfers betreffende de bevolking van Nederland. 

Maandstatistiek van den in-, uit-, en doorvoer. 

SItatistiek van de scheepvaart op hot buitenland. 

Nederlandsche Conjunctuur. 

Maandschrift van het Centraal Bureau voor de Statistiek. 

Amsterdam. 

Bureau de Statistique, 

Annuaire statistique. 

Bulletin mensuel. 
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Periodicah Received by the Library. [Part IV, 


(c) Foreign Countries — Conld. 

Netherlands— 

Netherlands East Indies. 

Centradl Kantoor voor de Staiistiek, 

Exports of crops. 

Education statistics. 

Statistical abstract. 

Norway — 

Det Statistiske Centrcdbyra. 

Manedsc^eaver over vareomsetningen med utlandet. 

Norges Omsielle Statistik (including annual reports on — ^Agriculture and 
Live-stock, Assurance, Crime, Finance, Fisheries, Industrial Production, 
Mineral industry. Milk industry. Postal and Telegraph services, Public 
Health, Railways, Trade, Veterinary Service, etc.). 

Statistisk &rbok. 

Statistiske meddelelser. 

Oslo. 

Arsberetning. 

Beretning fra Oslo helser&d. 

Statistisk &rbog. 

Paraguay — 

Boletin Trimestrial. 

Persia — 

Administration des Douanes, 

Tableau g4n^ral du commerce avec les Pays Strangers. 

Peru— 

Ministerio de Haoienda y Comer do, 

Estadisticadel comercio special. 

Statistical Abstract. 

Poland — 

Office de Statistique, 

Annuairo statistique. 

Commerce ext^rieur. [Monthly.] 

Informations statistiques. 

Concise Statistical Year-book. 

Petit annuaire statistique. 

Revue trimestrielle de statistique. 

Statistique de la Pologne (including annual returns relating to — Agriculture, 
Postal Service, Trade, etc.). 

Statistique des prix, 

Statistique du travail. 

Lodz. 

Annuaire statistique. 

Konjunktura Gospodarcza. 

Portugal— 

Bulletin mensuel de Statistique. 

Mozambique. 

Refartiqdo de Rstatistica. 

Anuario estatistico. Boletin Economico. [Monthly]. Annual returns 
relating to: Education, Financial Statistics, Health Report, Trade, 
Postal and Telegraph Service. 

Roumania — 

InstUut de Statistique OirUrale. 

Annuaire Statistique. 

Buletinul Agriculturii. Bulletin de Statistique and annual returns relating 
to — A^culture and Live-stock, Joint-Stock Companies, Biineral Stat- 
istics. Prices, Trade Returns. 
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Periodicdk Received by the Library. 

(o) Foreign Countries — Contd. 

Russia — 

Central Statistical Office — ^Agricultural Statistics. Statistical Handbook. 
Conjuncture Institute, Economic Bulletin. 

Moscow. Statistical Bulletin. [Monthly.] 

Ukraine. Statistical Year-book. Statistics of the Ukraine : Annual 
returns dealing with : Finance, Industry, Local Government, Occupations, 
Trade, Vital Statistics. 

Busskvt Ekonomichesky Svornik (Russian Economic Journal ; published by 
Prof. Prokopovich’s Economic Committee, at Prague), 

Siam — 

Statistical Year-book. 

Spain — 

Inatituto Qeografi^ Catastral y de Estadistica, 

Anuario estadistico. 

Boletin de Estadistica. [Quarterly.] 

Boletin Demografico. [Quarterly.] 

Movimento do la poblacion. 

Pasajeros por mar. 

Madrid. 

Boletin del Ayuntamiento. 

Sweden — 

Staiistiska Cerdralhyrdn, 

Manadsstatistik 6ver handoln. 

J&mvagsstatistiska meddelanden. 

Sociala meddelanden. 

Sverges officiella statistik (including annual returns relating to — ^Agricul- 
ture and Live-stock, Assurance, Banking, Co-operative Societies, Crime, 
Excise, Finance (State and Municipal), Fisheries, Forests, Industry, 
Labour and wages, Lunacy, Blines, Pensions, Poor relief. Population, 
Postal services. Public Health, Health of Army and Navy, Railways, 
Savings Banks, Trade and Shipping, Veterinary service. Water-power, 
etc.). 

Statistisk &rsbok. 

Stockholm. 

Staiistiska Kontor, 

Statistisk &rsbok. 

Switzerland — 

Bureau Fidiral de Statistique. 

Annuaire statistique. 

Annual returns relating to: Agricultural Statistics, Assurance Societies, 
Crime, Finance, Forestry, Live-stock, Vital Statistics. 

Directiim Oinirale des Demines Fidirales, 

Statistique du Commerce de la Suisse avec I’dtranger [annual and 
monthly returns]. 

Rapport annuel. 

Barn {City). Vierteljahresberichte. 

Journal de Statistique et Revue ficonomique Suisse. 

Rapport sur le commerce et I’industrie de la Suisse. 

^i6t6 de Banque Suisse [monthly bulletins]. 

Turkey — 

Direction Oiniral des Douanes. 

Statistique annuelle du Commerce de la Turquie [also monthly letuma]. 
OjJZce Central de Statistique. 

Annuaire Btatistique. 
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Periodicals Received by the Library, [Part IV, 


(c) Foreign Countries — Contd, 

United States — 

Department of Agriculture, 

Year book. 

Bureau of the Census, 

Birth statistics. 

Cotton production. 

Cotton production and distribution. 

Financial statistics of cities. 

Financial statistics of states. 

Marriage and divorce. 

Mortality statistics. 

Children's Bureau, 

Annual reports, etc. 

Currenjcy^ Comptroller of the. 

Annual report. 

Education, Office of. 

Biennial survey of education. 

Federal Reserve Board, 

Annual report. 

Federal Reserve Bulletin. 

Foreign and Domestic Commerce, Bureau of. 

Commerce reports. [Weekly.] 

Commerce year book. 

Foreign commerce and navigation for the calendar year. 

Monthly summary of the foreign commerce of the U.S. 

Statistical abstract. 

Survey of current business. 

Federal Trade Commission, 

Annual report. 

Immigration, Bureau of. 

Annual report of the Commissioner-General of Immigration. 

Internal Revenue, Bureau of. 

Annual report of the Commissioner. 

Statistics of income. 

Interstate Commerce Commission, 

Statistics of railways in the U.S. 

Library of Congress, 

Report of the Librarian. 

Navigation, Bureau of. 

Annual report of the Commissioner of Navigation. 

Merchant marine statistics. 

Panama Canal, Offi/^e of the. 

Annual report of the Governor. 

Panama Canal record. 

Public Health Service, 

Public health reports. 

Mines, Bureau of. 

Mineral resources of the United States. 

Treasury, 

Annual report of the Secretary, with fmpendices. 

Annual report of the Director of the mnt. 

Labor Statistics, Bureau, 

Bulletins. 

Monthly labor review. 

Womens' Bureau, 

Bulletins. 

OAi^oBNiik. Department of Industrial Relations, Report. Division of 
^h and Game, Fish Bulletins. 

CoiinnsoTXonT. Health R^rts. Registration Report. Health Bulletin. 
Iowa. Bureau of Labor, Report. 

. Mabylakd. Health Reports, 
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Periodicals Received by the Libra/ry, 
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(o) Foreign Countries— 

United States— Confci. 

Massachusetts. Oonoiliation and Arbitration Report. Dept, of Labor 
Report. 

New York State. Department of Labor» Special Bulletins. Health Report. 
Vital Statistics, Review. Industrial Bulletin. Industrial Commissioner, 
Report of. Tax Commission Report. 

Chioaqo. Board of Trade Report. 

New York City. Public Library Bulletins. 

Actuarial Society of America, Transactions. American Academy of Political 
and Social Science, Annals. American Bureau of Metal Statistics, Year- 
book. American Economic Review. American Institute of Actuaries, 
Record. American Iron and Steel Institute, Report. American Petroleum 
Institute, Bulletin. American Philosophical Society, Proceedings. Ameri- 
can Statistical Association, Journal. American Sugar Refining Co., 
Report. 

Bradstreets. 

Commercial America. Commercial and Financial Chronicle. 

Dun’s Review. 

Harvard Business Review. Harvard Economic Society : Review of 
Economic Statistics [quarterly]. 

International Conciliation. 

Johns Hopkins University School of Hygiene, Collected Papers. Journal of 
Political Economy. 

Metropolitan life Insurance Compaiw, Statistical Bulletin [monthly]. Mill- 
bank Memorial Fund, Reports, mneral Industry. 

Quarterly Journal of Economics. 

Railway Accountant Officers’ Association, Reports. 

Smithsonian Institution. Various publications. Stanford University Food 
Research Institute ; Wheat Studies. 

Uruguay — 

Direccion General de Estadistica, 

Anuario estadistico (in parts). 

Sintesis estadistica. 

Montevideo. Shipping Statistics. 


(d) International. 

League of Nations — 

Official Journal [monthly]; Bulletin of Statistics; Statistical Year-book, 
Balances of Payments. International Trade Statistics. Review of World 
Trade, World Economic Survey. Financial and Economic Reports, 
etc.; Health Organisation; Statistics of Notifiable Diseases; Monthly 
Epidemiological Report. 

International Institute of Agriculture — 

Int. Year-book of Agricultural Statistics. Int. Year-book of Agricultural 
Legislation. Agricultural Situation. International Review of Agriculture, 
and other publications. 

International Labour Office- 

International Labour Review. 

International Statistical Institute — 

Aper^u de la D^mographie. 

Re^e de I’lnstitut International de Statistique [quarterly]. 


Also : Bank for International Settlements, Reports; Bulletin International 
des Douanes ; Bulletin du Bureau International de Statistique Commer- 
ciale; Carnegie Endowment for International Peace publications; Inter- 
national Cotton BuUetins. Metron. 
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INDEX TO VoL. XCVI. 
YEAR 1933. 


(Current Notes are indicated by the letters C.N.) 

PAQB 

Additions to the Library 166, 366, 639, 729 

Agriculture. Price indices of agricultural products. (C.N.) . 145,527 

Annual General Meeting. Proceedings of the 99th . . . 678 

Report of the Council. See Council. 


Births, Deaths, Marriages. See Vital Statistics. 
Bank of England weekly returns (table) . 

Books. Reviews of statistical and econcymic books : 


Acworth (B.). Back to th(‘ coal standard ..... 

Aitkeu (A. 0.). Graduation of data by the orthogonal polynomials of least 
squares .......... 

Birmingham Bureau of Research on Russian Economic Conditions. 
Recent publications. (C.N.) ....... 

Blackett (Sir B.). Planned money ...... 

Bonar (J.). Catalogue of the Library of Adam Smith. 2nd ed. (C.N.) . 
Boyazoglu (A. J.). Agricultural credit ...... 

Braithwaite (I).) and Dobbs (S. F.). Distribution of consumable goods . 
Brunt (D.). Combination of observations ..... 

Bureau Int. do Statistique Commercialc. Ninth annual issue. (C.N.) 
Oannan (E.). Economic scares ....... 

Gharlicr Y. li.). Applications de la ThCorie des FrobabilitOs & 
Tastronomie ......... 

Clark (0.). National income, 1921-31 ...... 

Connor (L. R.). Statistics in tht*ory and practice .... 

Dawson (8.). Introduction to the computation of statistics . 

Duckham (A. N.). Animal industry in the British Empire . 

JCconometrioa. (C.N.) ........ 

Economic lessons of 1929-31. (Unclaimed Wealth Utilization Committee.) 
Economic Series of the Ministry of Agriculture. Recent publications. (C.N.) 
Eisler (R.). Stable money ....... 

EUinger (B.). This money businera ...... 

Elston (J. 8.). Sources and characteristics of the principal mortality tables 
Fay (0. R.). Com laws and social England ..... 

Fisher (L). Booms and depressions ...... 

Fisher (R. A.). Statistical methods for research works. 4th cd. (C.N.) . 
Fraser (H. F.). Great Britain and the gold standard 
Frisch (R.). New methods of measuring marginal utility . 

Pitfalls in the statistical construction of demand and supply 


curves ..... 
Greene (E. B.) and Harrington (Y. D.). 
Federal census of 1790 


American population before the 


Greidanus (T.). Yalue of money 
Haney (L. H.). Business forecasting 
Hawtrey (R. G.). Art of central banking 

The gold standard. 3rd ed. 

Hayek (F. A.). Monetary theory and the trade cycle 

Hicks (J. R.). Theory of wages 

Hirst (F. W.). Money, gold, silver and paper .... 
Hiyffman (G. W.). Future trading upon organised commodity markets in 
^he United States . . ..... 

Hogg QIL. H.). Incidence of work shortage .... 

(T*)* Japanese in the United States 
Int. Inst, of Agriculture. Recueil do statistique sor les donn^es de la 
OomptabiUt^ A^oole. Second issue, (C.N.) . . 

The agricultural situation, 1931-82 
Int, Labour Office. International comparisons of costs of living . 

— ^International wage oomparisons 


180 


126 

487 

351 
325 
146 
509 
329 
100 

352 
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680 
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717 

114 

850 
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494 

146 

693 

682 


336 

691 
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319 

608 

694 

607 

701 

511 

860 


699 
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INDEX TO VOL. XCVI, YEAR 1933 . 


Books — Reviews of statistical and economic books — Contd. faqb 

Jordan (0.)< Approximation and gradnation according to the principle of 
least squares by ortbc^onal polynomials ..... 487 

Keynes (J. M.). .Essays in biography . . . . . .613 

Klaoh (Sir 0. H.). Portuguese bank-note case .... 600 

Kohlweiler (K.). Statistik im Diensto der Techiiik . , . ^ . 492 

Kohn (SO and Mcycndorlt (Baron A. P.). Cost of the War to Bussia . 610 

Medicsd Kesearch Council. Tests for accident pronenoss . . . 686 

Mortality in the Mercantile Marine ...... IIC 

New Surrey of London Life and Labour, Vols. Ill, IV and V . .108, 722 

Ogilvie (P. W.). The tourist traffic 68C 

Persons (W. M.). Forecasting business cycles ..... 492 

Pethick-Tiawrcnce (P. W.). Money muddle and the way out . . 227 

Bao (V. K. B. V.). Taxation of income in India .... 604 

Revue Internationale de Staiistique. (C.N.) . . . . .718 

Bobertson (T>. H.). Banking policy and the price level . . . 118 

Boyal Inst, of Int. Affairs. World agriculture .... 331 

Secrist (H.). Triumph of mediocrity in business. (C.N.) . . . 721 

Smith (1). H.). Industries of Greater London ..... 700 

Snider (J. L.). Business statistics ...... 327 

Social and economic aspects of the drink problem . . . .124 

Stover (lloward J.). Belation of daily prices to the marketing of hogs at 

Chicago. (O.N.) 720 

Sykes (J.). British public expenditure, 1921-31 .... 602 

Tables for statisticians and biomctricians ..... 103 

Taussig (P. W.). American business leaders ..... 336 

Timoshenko (v . P.). Agricultural Bussia and i iio wheat problem . . 834 

Wallace (W.). Business forecasting and its practical application . . 493 

Warren (Stanley W.). Multiple correlation analysis as applied to farm 

management research. (C.N.). ...... 720 

Warren (G. P.) and Pearson (P. A.). Physical Volume of Production in the 

United States. (O.N.) 720 

Wholesale Prices in the United States 

. . . 1797-1932. (aN.) 721 

Whale (P. B.). International trade ...... 600 

Wheat Studies of Pood llesearch Institute. The world wheat problem . 116 

Williams (J. II . II.). Century of public bcfdth in Britain . . . 122 

Willsmorc (A. W.). Business bud^ts and budgetary control . . 495 

Winkler (W.). Theoretische Statistik ...... 99 

Wolda (G.). Periodicity, rhythm and symmetry with the births. (O.N.) . 146 
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